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The quantum mechanieal requirement is that the 
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is defined as 


The angular frequancy of radiat ion 


we 2a . (20262) 
The group velocity is defined as 


| as (2=26 3a) 
“O 


tt 


oe 4 
G 


(2-26 3b) 


oray operator ia defined aa 


Be 


operator is defined ag | 


oe 


ti 


<¥ operator ts dofined as 
definition 


nonrelativistic 
relativiatic 
Hentiltentan 


one potential fumetion, 


3 4 


Pe a 


a)» 


(262660) 


{ 202660 ) 


(a-ane ) 
(2027le ” 


123 


(202720) 


Por selfscollisions without chemiea! 


Lena, My © M,,, the values of #, and G,, are 


Mgs.3 and Pigsh do apply for normelication of 
ntum, because the quantr 
m in self«collision of particle 1 is the same « 


the classical Linear momentw 


2 Linear momentum con. 


clea. “She self~collision 5 pobanties 


niens in self-collision are 


nonrelativistic pe 
relativistic (202770) 


&) and aes KG. (2076) and €2 


i+ 


ponding relations between nonreolLativ! 


$e t+ t+ 


127 
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The antiparticle, by the self-collision theory, has 
always the charge, the rest mass, the linear momentum, 


the angular momentum, the spin, a 


ud the kinetic energy 


of the opposite sign of the particle. The magnitudes of 
these quantities depend on the deflection angle O,,+ All 


above quantities of the real-image pair are in the corre- 


spondence one+to~-one,. 


in quantum mechanics, the quantum wave functions are 
(46) 


divided into two classes! synnetric and antisymmetric. 


The transition between these two classes of the wave Punic 
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either one of the two classes of symmetry. 


ine symmetric wave function Y dees not change - 


sign, if three spatial and one spin coordinates of any 
pair of particles are interchanged. Since the spatial 


mmetrie wave function is unchanged in the 
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representing the same particles, The energy of a photon 
is extremely small; therefore the frequencies associated 
with quanta are extremelly small, and the self-collisions 
of photons are easy to demonstrate. For other particles, 
for instance for electrons, the mass and energy are so 
high in comparision with the mass and energy of a photon, 
that the corresponding wave frequencies are so high that 
it is not so easy to demonstrate the self*collision phe- 


NOmMena. 


Whenever we try to measure the self-collision 
process, we interfere with the real or tmage components 
of the self-collision quantities. Any interference with 
either real or image components of the linear momentum 


self-collision vectors will automatically discontinue the 


self-collision process. This in turn agrees completely 


with the uncertainty principle. Thus the self-collision 


theory provides a common sense logic explanation and vis~ 
ualization of the uncertainty principle, which 1s taken 
a priori in the quantum mechanics, 

11.2 Diffraction Experiment 
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tion experiment, which gives the rise to the quantum me- 
chanics. For more detalls the references are cited, (93) (Sh) 
The arrangement of the well-known diffraction experi- 
ment is shown on Fig.7. It is assumed that 
a> ay ) 
where ) is the wave length of the light. 


me anemones se 0k ri a ae Re a: RT > ah aT: GRE A A a a 


in er 
a 


t & 


oO Poe of 1 ie : a Ba a+ 


and the Licht is 


t 3 diffraction appears. 


two different photen p 


The classical wave theory 


ence between two dif. 
dofferent slits. 


xenon ag interfer 


2 through two 


% the self-interfer 


Losed olit prever 


‘tual photon, or electron, passing throuch 


and the classical mechanics had the conceptual 


tion to 


process, and was unsble to give any 
to the ultimate structure of the ma 


eRe Be aes 
RS ae Ye" Pes 


ory of mechanics did arise. 


tia % LO Seeer ey ae “2GG.. 2A Eee Gt 
Cd Ie A as Reelin akc Dy oR Sa tReet Bt patie = ac dhe A nc tad 


nechan~es wags created to provide the an~ 
wna in the nature, and 


mer to the self-interaction phenor 


the witimate atrueture of the matter, 


176 


teternination of the weer ex}. gm of 
neaninglosd©> 1b rejects the 


ra and ket veetors, 
tion of the self«interaction phenom 


tional state, obtained by superpe 

states, If we try to deters 
Prom being partly in 

other beam or tirely? o) 

smponents of a beam 


with itaclf. 


of Light may ' 
of self<inter~ — 


eonjugate wave functior 


funetion for all particles, what was proven ex 


tion ig @ universal property of all par 
waves in the nature, If the quantum mechanics adnite 


that the aelfeinteractions are 


henesena reject their mechani sm 
should a suite 


str 
theory of th 


uctupe of the setter, but 7 


} budlt mathematically on the wrong 
tees, that all partfeles im the universe have the con- 
¢ *, which are conjugate of 


experimentally. 


tivistic, without 


ton, whieh is always rela 


6 fundamental relativist! 


annihilation of a 
oper transfer of the 
de 
equivalent, and 


rticleeantiparticle pair with the pr 
Soe 926.6 Fy 709, 10.19, and 10.2) 
ated also that Pigs. 1 to 6 are 


Lf-sollision process 1s in some respects 


rted collision precesa of tive particles¢ see Onn. 


bel? ) * 


served before and after the eelf-colliaion, but in the 


29 Se0a.6.6 and 8.9). 


The self-collision process 


al state, then the self-collision 4s un- 


C50647, 749 


pends on the existence of a real charzed partic 
ate) ety 4 & elab ™ T¢ the At el actete et ab £ s Pac 
nd the image 


Secte7.6, and 1 


ALL imece maar tities, ineludin ae Gime x have the 


opvesite efcne of the corresponding rea 


t quantities( see 


esa, the self-collision of a photon 

self«colliding photon, in the transitionel state, hag two 
nll self-eollision quantities. If both 
aphraga A of Figs? are open, 


if ap ad 


photosensitive screen as a Light 


from the ceometrical 


onpletion of the self-interferenc: 
the photosensitive sereen 5 ag the dif- 
word collision to 


183 


open alit, then there wlll be mm 


en 6 there 


the two slits, the image 
applies 1f we consider phote 


onal state 1s two. Since 


aze veetor of the selfcolliston process 


openineca 


then self+collision of phote 
: sak mbers of 


vou infinite, m 


‘ormiation of the Self-Collision of 


ma its 


a positive sero rest mags, 4 


negative zero rest mags, then the normalized line 
am of the self-colliding photor 


rentum vector diacr 


Pa a” al Bye ss - P,,° = Sap (20257 ) 


and after selfeaole 


x@ transitional state, the Linear momentum is 


alweys conserved, but the enercy te never conserved in 


type of the sel fa ‘Lltisto na. For self-collision of a photon, 


af ubstitution of ig. (2eG6a) int 
Be (20360) inte liq, (26270b), 


conservation of the relativistic momentum, in the tran« 
eittonal atate, of the self-collicing “photon t expressed ph a) 


the wave forma, become 


h san 
pee ae Be am 


) into Bq. (28255a) and 


oe (2=351¢) akPees i 
Ce ahs 


1 (mek? 730) » we ootain th 
methe of the selfcolliding photon 


(2<353a) 


(2=353) 


(20353¢) 


or Fige7s 
gelf+collision of a photon be com £fr% 

shen two solutions of the ceflection 
in lig, (203530). 


angle 6, mist be @ 
a » & » ss then 


os n self-collision, as a 


article over a perfect conductor, the relation 


ee me ee 


ag terme > Compton's equations based on th ai 
lision theory prediets the Infinite energy transfer, which 


me Tinite cuteoff values. The 


1@ analysis of the system of plasma particles due % 


‘or external forces, with 


er 


with other subscripts, snould be gubstituted at the prop 


are for 


place with the subseript 13. The only exeeption: 


the charce and mass, where subseript 1, sither 


med unchanged. 


to now, for classical, 


mente made in 
tivistie and 
apply.to self-collisions due to internal forces. 


this chapter up 


jum self-collistona, due to external 


8 otherwise etated, to the self=col-+ 


ion equations due te external forces age well as due to 
fificationas 


the internal forces, but with the above m 


uncharged 


ime? neutron mn or ~ } neutral atoms 


y of the svatem | 


Vay e 


PL) ave forces originated witht 


force on £ due to J 


_ B., total internal force on & 


internal statle equilibrium (2=357a) 


3 yf) total, internal force on 


etek tay. 


internal forces may bes: 


The forces between charced particles. 


Gue to j ts 


191 
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Fas 


| ets ai eee 
for charged particles the cravitational 


The Van der Waal' forces are forces of attration bee 


forces of nucle’ by nuelet and electrons by 


Slectrons. 


aj = tay 
Vow 


Sinese Ven der Wael's forces decrease rapidly with dis 

ly between neutral particles 
close together, as in the collision | 
to Eqe. (201090) and (26109), the rela» 


i der Waal's selfcollision forces acting on 


ince, they are appreciable on 


when they are very 


Stase 


The polarization 
& potential my Ae oy 


Toree, or Glectrie dipole force, is a 


farce derived from fan electric 


(20370) 


wieability, or mean displacement of the 
Hyection of the field, per unit of field. 
aly with 


herged and neutral pare 


Since dipole forces decrease rapl distence, then 


evew it ie in electric Te 
disturbed, The polarizability is very 
the shift in energ 


t, and the classical orbit 1s 


closely related to 
of atorta. | 
and (20109) 


b) the relation of 


The internal fore 


der Naal'e, polarization, and other 


(20372 } 


Ys ty 
mber, and Gy, fs 


o any me some variable parameter. 
(26360), (263660), (26363 


| (26370) 
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trogtatie saat 
ste dee 


| oe @. @ | 
ign # % ° sia deeded 
_ 2 a oe ee ae 37 30, 
85 Vow Jb e "NO 1 are sation 
Sapp 2 age (> 

pe «(20109a) and (2 


at ” qa. (203790) te (20319 Je ane do Bay higiea acuetics 
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evice the time 


— 


t convective derivatives 


» Provide the spa+ 


Prom Eos. ,taestiet (dese) to (2=373¢ )e (20360g; 
350b)3. (26352a) to (2636 e)s the macnitudes 
. vectors that are analogue to the e: 


; 1. 2 

% ie my 450 
2 ~ “rie "43 

@ to Eqs. (28.9) and 


O7e), the — 


(202 


ang .enercies are 


age | et Me rhe — (2=386a) 


nasty, 


where a ill 3 - and Ve § aye siven by Bet Be 


of 1 due to § is 


; | ” 
5 2 8 Py 56 
where Ps io is given by Eq. (2038) 


12210. Rinetic Bnerzy as per Unit Length 


Eide (263538). 


where © Ve ie given by 


 . 1 iimmiiten tien Snttmumnos Wor 
i je 3 FF a BEST ERS Co OE og eyes iv 4 te Ra oe a Ptad - 3 


al motion of a plasms 


te internal ferces is an inderende 
Zor 


to external forces. 

Sy the selfseollision theory analysis, mathenatical 
the external selfecollision 
the modificae 


nal motion due 


proeecure,and all coments from 


do apply to the internal self+-collision with 
ct Seles Ze | 


tions ae shown in % 


We define the polynary self-collision, of a plasma 
mperpesition of self-colliston 
ferent times, due to 


ten of N particles 
of all perticles 1, at a tine or 
sxtermmal and internal forces, such that the only cone 


nection between the selfcolliding particles 1 of a system, 


other particles, is 


and the different field of forces,or 
only thr 


ough the transfer of enercy 


whole unite of quant 


“loation of self-collision of particles due 


mmal forces is the same ag clasaification due to ex« 


semmal forces, civen by Sqs.(2=Shia) to (285d), exeept that 


The clasei« 


angles 6, are substituted by 6,,.. 


leation of self-ecollision is aame for classical, rela«- 


tum mechanical selfeeollisions, 


tivistic, and qua 


eles are always deflected b; 
angles. The deflection angles of the self*colliding par 
ticles are superpositions of all deflection angles, due to 
all forces and all particles acting on the 

particles through t 


roperties as the Dirse’s ket and bra 


wimage vectors are always coplanar, and 


one, Thoir relation ie 


are in correspondence one=to 


termined by the selfcollision ft 


is always sealar, They are dlrected quantities and in that 


reapect they are siniler to the ordinary vectors, but they 


* superposition than the vector res 


and @n thet respect they are similar te the sealer 


Each state of a particle may be considered as 


superposition of two or more atates, or 


The total or convective derivative of each self=col- 


») alvaya due to the 


vector potentials, and the 


scalar potentials, 


where olf, Ve 0D is a fixed center in the apace, and 6. ( 


is 


Yhe center of the Pass of the evston, 


is conserved 


For a conservative syatem, each motion 
and independent. Sach motion should satist 


tion Laws in eoLlistons,. 


r the conservae 


defined as 
Pe P + P 


Linear 


on] 4 itnece” 


i¢f 


Total | | Velocity 
% : «» |mags of| |of center 
conta of mage system | |jof mags 
The tptel mage of the system 
Bqe. (2=392a) and (28392b) the total or effective velo 
of particle 1 due to the external and internal forces is 


“ _ | | sien 
vt = j (2=393a) 


is given by BQ (al; } * rag ern 


tt 


| the total internal velocity of i is defined ae 


a," Ie v ) 2039). 
s: ja ij (2=39L } 


Eq. (2-15a), the total linear momentum of 


system of particles ie always conserved in every 


type of collisions, and in any type of mechanies? classtecal 


(2=395a) 


(26395) 


(2=395e) 


) indieates the component about Oem. 


Bqe (2016) the total ancular 


According to 


} whole avatem of parti oles ia alweye ¢on served in every 


an any type of mechanics! classical, 


type of collisions, and 


ROEM, Vi REM Von 


3 F,,* a sg. Veo Py My 


defines as 


(2%398b) 


whole system of part 


m theory, the enercy 


system of particles 1s conserved only before and after 


seliecollisions, but never in the transition 
total mags«one roy ie always conserved. 
in the self-collisio 


n procesa, the transfer of energy 


ov inside field of forces and other particles. The transfer 


of ener 


sy ie always in the whole units of light quanta niw, 


The Light quenta, or photons, are the carriers of 


‘ervred energy, and the moans by which part 


v : + S¥, os | (20397 a } 
jal ° J 


it 
o ae (2=393b) 


(26h O2e ) 


u 


v4 v0 Te, 
(2-1,03a) 


Be 


Veal, * F 


es ; ge Paes _ <a 2 i dot 
Vis Ov + os, vise (21,080) 


(2el.05¢) 


(2002a) to (201,02¢), and Eqa.(2<.05a) to 
2el,05d), the corresponding total 
article i are 


self~collision functions 


20395b), ond ueaing Eqs. (2-03) 


otal velocoties of the center of the mass of 


{ aelLOPb ) 
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13.9 Hotion ’ the Center of Vasa of System 


seeevting to Bqae(20390b), (203958), (263970) 
of the systen 


(2ul:06¢), the motion of the center of mass 


of § particles, im the selfecollision process, is independ- 


ent of motion of particles about center of mass, and of ing 
of N particles 


| : Thus a syaten 
behaves ag the total mass of all particles,that constitute 
a eystem, were coneentrated at the center of the mags, and 


nace of the avetem » 


the center of the oves with ite veloc 
ity Voown* 
L310 Comments on Polynery SelfCollisiong 

sc) and (2 cu3950) for a 


ee | Base ( Be 39Se. 
system of N particles in self+collisions, are of the same 


ihe linear sone 


form ag the external linear momentum faq, (2« + 


" Te angular eaeyrieny ae 
| ferm as as (2688), 


300¢) and (26,00d) are of the same form as 


particle. 


nO { Pe Sa) * 


yeren of ‘particles, are of the same form, as of a single 


self-colliding part) 


Lt etlon, whieh is always & 
tity end invariant under the Lerentg's tranfor. 


scaler quar 


mation, then all relativistic equations, for the aelf-ce 


tele over a media of infinite aiew 
the 


behaves ag a charged par 


Lectric constant, or over a perfect conductor, then all 


of particles, 


a golf-collision equations, for a syaten 


e of the same form as for a af: 
by the self-collision theory, a1] fundamenta’ 


in classical, relativistic and quantum mechanics, of self. 


colliston of a sincle particle, or a group of particles, or 
individual 


a system of particles, or ans 


particles, groups and aysteme, are of 


game formd.s 


y particle, or system of particles, in the trangle 
tional anit has corresponding partie’ 


syoteneantisyster 


are always ¢ 


onerry is only conserved before and after selfecoliisions, 


| transitional state the energy is never conserved. 


* of enercy is always abrupt 


wile particle (sec Se6.10,20), 


uiiverse all particles and systema of 


ground state of the 
particles In the nature are absolutelly motionless, and 


have sero: scharce, rest mass, linear momentum, ancu 


mentum, apin, enercy and 


ground state of the universe all particles or 


aystem of particles appear as physically nonexisting! 


Te our senses, which can notice only the events 


from the real space, and 
'@ our physical instruments, bullt only from the 


real matter, which car 


ure only the real quantities, 


Te each point in the real space, there 1a correspond- 


Image epeace. All events occur. 


‘ing at points in real space and real time appear at core 


Univergal Law of Conservation 


Sy the selfecollision theory, at the ground 


umiverse, all physical quantities, known at the present 


time to the selence, such 


charge, rost mags, linear 


monentum, spin, energy, and absolute 


m quantities at the present 


hroughout the oternity,. 


sum of all charges, reat masses, lincay moe 


stums, spins, enercies, and absolute 


temperatures of all exiating real«image particles of sya« 


space of the universe 


whenever a particle of 


| gtate of the universe, 


the sero rest masa, at the groun 
aelr 
‘he cause of the self-collision of a particle at absolute 
und state of the 


collide then the realeimage pair of photon is created. 


ad with zero rest maga, at the ex 


real world, and the ground state of the universe is on the 


boundary of the realeimage apace. 


eause of the self+collision of a 


jd level of the wmiverse, we can malce 


photon, at the crow 
analysis based on the effects of such self~collision. The 


of a photon, at all 


ndary causes of the self collision 


pt ab the cround state or zero 


ties of the vaves. The energy of a photon as a wave ia 


oy Kas. (2-260a) and (2~268b) as @ Sh) s tw. A 


ding photon may be assumed as a selfeintorts 


rtain frequency, composed of realeimage wa 


mding frequencies, whose relation is given by 


Ue (2=351¢) as V ean” Vian =o = Ve? | A photon, in th 
rua two componente of 


transitional state, must have a minim 


Waves, roal an? Imave one, but it may have more than two 


cormonens 3 of waves * anc even an 


ponents of waves. The resolution of waves Into components 
ia 


like the Pourt 


independent of any relerence to physical conditions, | 


er's resolution 


of waves into components. 


“hus @ photon may be in one original state, or in two 


states, or in many states, or even i 


states at the same time. The oricinal state of 
ia the result of super; 
Ascording to Eqe.(2«351a) 


and (28351b), the linear 


momentum of a photon 4s always conserved, The energy of 


a photon before and after self«collision is always con- 
scording to Eq.(2=351¢), the energy of ao photon 

onserved in the transitional state. At the end 

rafer 


shoton with frequency //, po 


of self-colliston of each photen the ene 


“cy of tray 


nature, because the photons are the most 


buncant particles In the universe. The existence of 


photons end thelr gelfcollisions are demonatrated by the 
diffraction pattern (see See.11), 

The self~collision theory describes and formilat: 
origin of a relativistic photon, and its role as the ulti 
tims the selfecollision 


mate structure of the matter. 


theory is the covering theory for classical, relativistic 


ntum mechanic 


A photon has sero rest masa. Ite relativistie masa ie 
given by Eq. (2«255b). 

sume that U particles, of sero rest mase at the ground 

7 from N physi-« 

ound state of the 


state of the universe, selfecollide. 


cally nonexistinge particles, at the ex 


universe, l real~imag 


pairs may be instantly, or by paiy in any time interval. 


rey levels. By 
otens, the univer- 
gel Lew 
ground level of the universe, 1s not violated because the 
total sum of all aoereependtin 


of conservation of all physical quantities, at the 


me self #tOlLision quant ities 


vemaina sero throughout oternity. 


» the polynary self+collision theory such N rea, 


image photon pairs constitute a system-anti 


photon waves. 
property, then every system composed of photons must have 


of photon that sate 


the dual property. Thus every system 


. photons within volume, whose rad 


2a) or (2=260b) constitute a particle, 


m parameter, of the particle, or within the 
time interval which 
a f the particle, ar 


ia equivalent to the self+collision 


oper self~collision 


frequencies, constitute a par 


montent 8, or solf~collision 
ticle with the rest ma 
je (20256a) and (2625 


| BORO» 


8 greater than 


6b), and using the 


where prine@ indicate that the values correspond to the 


photona. 


The rolativistic masaeenercy of a system of I photons 


or a single photon of " waves is always conserved, 


aa : 2 t > 
Tsar «> "en = "2 "tor 
el 21 


isi 


Tian? Ten 2 * Then (201,106 ) 


rs oe into ee we obtain 


or 


Since the cae On masseenercy le alvays 


ed, then the total relativistic eanerey of photons 


| becones the tofal relativistic energy of a particle, and 
the total relativistic mass of photons beconees the total 


PeLeSE TE Othe mass of particle, 


[2eLa) 


, 


(2ehLib 


(20120) 


(2<l:12b) 
(212 ) 


(20218a), (28218b) 


“i2o) we obtain the corre« 


~h13a) 


(2h13b) 


(20134) 


(2/1 3e) 


a - ni, (2~ 32a) 


After subetitution of Eas, (pebiza) to (a-hize) into 
Eqs. (2=09a) and (209%) we obtain the relativistic linear 
momentum conservation, 


a 2 e cog & os 


Ms az @ sin o. : “ me ¢ sin 6, ‘ (211 ))b ) 


of # Me oh ¢ GOs Gs, (Qu) Lita 


(2eh1b) are the s 


Eqs. (2hiha) and ane as Eqs. (2—2)5e) and 


(20252) correspondingly. 
om Eqs. (21a) to (2136), and using the pols 
aelfegollieta 


nary 


on th eory( gee Sec.13), we sav conclude the 


fellowing $ 
The rest masa of a particle La neither uniform 


ner continuous or ricid » but 2% consists of corpuscules of 


waves of photons, that are 


always 


moving within the rest 


MASS « 
The relativistic mass of a particle is the sum of 


at conatitute 


11 relativistic masses of all photons th 
that particle. | 


The rest mess of a particle can never be greater 


than its relativistic nage. 


Sinee all photons have the dual properties, then 


article hag corpusciilar and vave properties too. 


The velocity of a particle is the velocity of the 
center of the mass of the avetem of photons that constitute 
that particle, or the croup velocity of all photon waves 
that constitute a wave particle, 

The velocity of a particle with the rest mass other 
than zero can never be greater than the speed of the light. 

sinee the photons ore the bullding blocks of all 
Ving always with the speed 
le uni- 


varticlea, and the photons are 


of the light, the 


m there ia no particle in the who 


verse at the absolute rest, shove the ground atate of the 
universe. 

; with the gpeed of the light 
a with 


Any particle moving 


Thus every porticle movi: 


wast have sere rest mass. 


stem of photons, 


of the Licht is a photon, or a sv 


the sreed 
The real particle has the positive rest masa, snd 


it is moving in the real space in the real time. The image 


particle has the negative rest mass, and it appears as 


moving in the imare space in the image time, 
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The selfecollision of a particle is equivalent to 


of photons that constie 


the selfecollision of the syatem 


tute thet particle, This in turn is equivaient toe the sum 


of gelfcolli«cions of each individual photon within that 


avalem.s 


Every perticle at the ground state of the universe 
is automatically annihilated, 


All. composite particles, or eystem of particles 


agt atoms, molecules, clements, objects, celestial bedies, 


} of the matter, way be tre: 


ted either ag @ sys- 


f photons, or as a system of particles, 


y WAVOR, 


A system of W photons, or a single photon 
thet satiafiece either & 


qe (2e266a) or Eas (20260b), consti~ 


sutes a particle (see Sec.Jhwk). Sy the polynary self} 
theory and &qs.(2=390a) and (2«390b 


of a eystem of J photons, or a particle, with the rost masa 


), the motion 


Collision 


other than zero, consists of the following independent and 


Lon acrred mes 4 ers 4 


Motion of a 
system of 
photons, or 
of a particle 


Internal Oo 
particle | 


gio Aa nee 
= |of particle™ | + lof partielel(o. 
about O(f%,' o aati 


about OCF 957) sey Ty 
within pariele | 


4 |within particle 


She motion of center of m 


a9 © mn (9 Fe 2) of a particle, 


nm Zero conceti« 


the motion of the total rest mass other the 


trated at the center of the mass, 


The Classical mechenics ceale with continu 


quantities such ag! position, velooity, momentum, 


forces, ete, Congequqntly the classical motio 


the selfecollision motions are always discon 
a quantum particle is only a special type of a selfecolli« 
iPtLcle, tr 


sion p en the quantum mechar 


@g20s8 are alwaya discontinuous. 


internal _ | 
+| Linear (2el:16a) 
moment um 

of particle 


| Totel : 
rca , oo 


nenentun | 
of particle 


(211.78) 


where subseript gs? ems center of massy j= total external, 
im orbital, s* gpins | 
After substitution ef Eqs.(2=26l:a) and (2«26lb) inte 
‘Eqas (2=h17b) and (2«)17¢) we obtain relations 
nk, =n 1 Rt * Rt) ) (204288) 
=n (+ K+ m4) ) (20)16b) 
“nV, = - ts wi. +V $1) (201198) 
sc mv, + v, av (29190) 


The (spin) linear momentum of a particle about its Oo 
is a constant of motion. It is a mull vector In all types 
of mechanics. 

- bes 

) =i @& 4 


Consequantly 


of a particle. 


tivietie linear momentum 


“ "i +P (24423) 
= ( om,v, )? + (4 dymo)® (20h.23¢) 


theory we may conclude the following! 
F @) 


The external linear momentum ef a particle 
4 4a the orbttal Linear ‘momentum P, j or 0... _ of that pare 
iter Of foe () « it ts al go the spatial~ 


Pilih 


ticle avout a Pixed cer 


like component of the Linear fourevester momer 


A particle 1 outside its volume appears as having 


8 wa aioel orbital Linear mom 
magnitude of the (classical) internal linear 


entim Fy 


je of the rela- 


nenceiven $? of a particle 


tivistie time-like component F,, of the linear fourevector 


ih, 


To each real Linear momentum compenent in the 


transitional state of the selfcollistion of a particle 1, 


(2e16a) to (28h25>), except Eq. (2h23a) where cos 8, | 
ded on the left side, unt 


should be ad 


202698) to (é 22720) 
A particle 1 of a constant mase m, may have dif} 
otal, orbital and intern 


Lincar comenturcs,. 


Two or 


more particles may have the sane total 


momentum, but different mass, and different orbital 


linear 


396d), the energy of a particle 


omposed of a system of N photons, or a single photor 


i wavea, consists of the following independ 


a be ar ral E Internal utnevte 401 COR 7 
+ . 


Kinetie vay of system 
4 of W photons 


aa 
W particles 
Orbital kinetic Spin 
energy of oom + icdnetic 
sis of Liege Fie? ONnOrey 


Rest 
mass (2~1:26b ) 


+ 


= , + g(t) | (20278) 
= =! + ey + “ (20l270) 


by Eqa.(2~265a) to (28265a), where: P 4s given by Eqs. 
(20391a), and (2eh17a) to (2176); K, ts given by sas. 
(20): 21a) and (20h21b)3 and V, ia given by Eqs. (2=)22a) 
and (2«/22b),. 
The unit vectors 1,4, 1,, and 3 {4) are orthogonal. 
lye lis i. 1 '2) = Loe yf, : 
Baas (2.28) nen Sere te, tech 


we have relations 
4 Fe if +? pita (229) 


(21: 29¢ ) 


Ae AS 4 AM AD? (20298) 

Attention should be paid that 7. may not be sero, even 
that P. is by Bq.(2k20) a null vector. 

Bqee(20h29a) to (28298 
general theory of the self-collision, because the only 
otions is throug! 


} are in accordance with the 


the 


cormection between three independent m 


transfer of energy, which is alwaya in the whole unlie of 


4 colgt quanta or photons. 


For the motion of a non 


relativistic particle 4, Eqs 


(2,300) 
(201, 30b ) 


7 (ie ) 


where T,. is given by Eqs.(2~266a) te (202660), 


Me ip, se oF (2h 320) 


(dmv, c)®4me ch - (2eh 310) 


i 


= my o°( re ‘at OY aa et (20,320) 


= Ta, t vt “af | (201,314) 


According to Bq. (26235) for 4&1, Bq. (2+)31a) becomes 


Tee ~e. +m (20h,32a) 
| 2 | (ah ae 
~*~ *, +h, sme (21,320 ) 


The relataivi stic energy of a system of N photons, or a 


ingle photon of N waves, that constitute a particle is the 


same ag the Planck's energy civen by Eqa. (2«350a) and 
(23500). 
Tash, sh ( y+ Y + 
stiw, =i (w, ot “s. + uw, (1) 
The relation a... fvequimeten in Eqs. (2-k33a) and 


— 


yp | 


(20h 33a) 


(201,330) is in accordance with the Ritz combination 
Giple, which states that the frequenc 
tral lines are equal to difference in energ 

to the classical harmonte 


above frequencies are not related 
m of fundamental and har« 


% ante fr Pequern & 4 O8e 


lew of additic 


228 


.32b) and the polynary self+ 


collision theory we may conclude the following? 
The external kinetle enercy of a particle 1 is 


the sum of the orbital and spin | 
A particle outsid 
only external rinetic enerry. 


@ its volume appears as having 


of a particle, It is the mininnm energy req: 
istence of a particle. Since the speed of a particle can 
ight, and ail par 


never excoed the epeed of the 1 
ing with the speed of the lights - photons, then the 


nercy of a particle is m0" » where *. is in 
finitesimal less than ¢. For @ll practical purposes C= Gs 


then a particle with the rest mass other than gero is cro« 
ated, and with the reste-masa enercy m,o° » “he restemags 


energy ia the intrinsic property of a particle, The reste 


mass energy of a particle is the first energy created from 


a system of N photons, or a single photon of N waves, and 


the Last to be decomposed into photons, 


particle over its reatemasa energy 


All energy of a 


represents the external Kinetic enerry, 


ticle is a 


Sinee the spin linear momentum of a par 
the spin anemular 


article is a constant of motio 


all types of mechanics, and 


monentum of a particle may vary, then the orbital kinetic 
energy may vary too. Actually all energy over gum of the 
spin end » orbital enerey 
of that particle. Thus changing 
ticle with the fixed masa and 


of that particle. 


the rest~mass energy coes to tt 


the energy level of a par-~ 


spin does mean the changing 


of a real particle there is corre+~ 
y of the image particle, but with 


To each enercy 


The corresponding relations for the 


image particle can be obtained, 
scripts fa instead of i in Eq 


oy subetitution of the sub- 
the 


relations between the real-tmare 


nonrelativistic as well as for relativistic motion the ree 


se operatorss are 


lations between the vealeim 


(2-h,.35a) 


a ae iia 
Vita “Va = * Vie (24h 350) 


Ay = AY = Ay (204.354) 
Eqs. (29h 38a) to taekssa) are valid fort total, external, 
orbital, spin, and internal operators. — 


transfer in the selfcollision 


Since the enercy 
process is always in the whole units of light qu 
photons, and photons are always relativistic, then the 


mta or 


transfer is always a relativistic process. 


enerry 


‘Since all photons have only the transverse trana- 


fer of ener 


ey, then only the transverse component of energy 
exists in the nature. | 
; gelfe 


There can be no enercy transfer withou 
collision, and reverse. 
Since the enerrcy of @ a photon is always conserved 


before and after self-colli gion, but never in the transi-~- 


tional state, then the energy of a particle before and 
after selfecollision is always conserved, but never in the 


trangitional state of the self-collision, 


A particle in the stationary state, or moving 
with the consta 
emit after completion of ite self-collision so called vire 
tual photon, or absorb energy in the form of anott 
photon, and thus to violate the ordinar 


nt energy in the transitional state, can 


er 


y law of conserva~ 


tion of enercy. 


A perticle at any other energy level than the 


annihilated in the 


ground state of the wiiverse can be 


a 
selfecollision process, providing that all energy of that 


particle is transfered at the moment of the completion of 
its self-collision. 


Since every partiele with the rest mass other thar 


any. Ngee 


gero ia composed of a system of N photons, then the chan 


in any type of enerry of a particle: total, external, ine 
ternal, orbital, spin, and re et-mage energy, must be always 
in the whole units of photons. ‘This is a universal lew in 
the nature, that has no exception throuchout eternity. 

in the transitional atate of the self-collision 
proc ess Vs 0 always « Gonsequently in the selfcollision 
€.10.29), 
The nonrelativistic quantum wave function given by Eq. 
(2=306), an 
sressed in the form of 


Y (Bt) = ul®) oe: my) (236 ) 


Ly) « (« ye ' 


d relativistic given by Bq.(28320) can be exe 


Por a particle 1 the total Laplace's operator is de-: 
fined by ewe ¢}) and (2«)3hb) as 
Viz : Vin + Vi. +V, a (2=h37a) 
2 Vi, + my, oe (20) 376 ) 
The no the Sehrodin: 


nvelativistie energy equation from 
Eqs (20291) becomes 
neg? uF) = (By > V8) F wl) 


the relativistic energy equation from the Schrodinger 
Eqe (26310) becomes 
ne eV, uly) = | 5, . ¥, (r,t) | u, fe) 
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The Laplace's operator V* 4s defined in spherte 


polar coordinates ag 


| 2 (2) + 


2. Q = 
_ # Ue - Rein 9-3 36) * Sin 


polar coordinates to give 


Uir,6,4) 2 Rr) FL 2 (0 


= Rr) sa “o6) 


The corresponding radiel part of energy Eqs. (2-))36a) 


_ Nonrelativistie 
“Ay (Be V)R 


% % 
biel < “tg oe) a o(n +1) loko } 
R(w) = [Aw + a, * r é (2akh2 ) 


selfecolli sto h tresber, —6ere coefficients, 
Yi 


Baa * { 20h 384 ) 


(2 
$(o) = ae on, Ps # Ma? + D,, sin 


and associate iaiies funetion 
with solution ; 


ele)= 2 = Panna fa)+ F 


as 300% ne wn 


wind reg pectivelly, and 
If ulP) is symmetrical about as then n= 0, and 


spectively. 
Re sg ‘ (20): 38 a) t ( 2a : I | By ) ap 7 


md conserved motion of a particle 1 has 


30% as. ¥ ext ernal r 


Hach type 
of independent 
its angular and mag 
each selfecolli sion 


n0t1e selfcollision numbers, With 


number the corresponding enercy is 


associated. To each selfcollision number of a real 
particle 1 there is corresponding eneeto-one self~. 
collision number of an fmage particle fa. 


moses the internal self<collision 


Por practical pu 


ar 
(2ei3%ie), the internal Laplace's operator 


mubera should not be calculated, because Pron 
(20h 3hb) and 


49 a constant of the motion 


a 
= const. (2h ) 


3964), the total angular momentum 
of a particle composed of a system of N photons or a 


single photon of W waves consists of the following in 


ar conserved aryeu. a3 momentums Ed 


| internal anguler 


(2h 7a) 


gr ine 
int we. pgniboo 


(2h 7b) 


and the polynary selfecollision 
am? (2el:7b) can be expressed as 


M = xo) 9) 
=f. 4 Hit) 
=i. +H, 4h 


= (i) 


"ULar menentun de defined ag 
~ “ , 
Msp x P 


$n classical x 


1h9) ean be applied 


sulay momentum where Py = mv. AG 


echanies Eq. (2. 
only to the orbital 


the present time there is no classical analocue te tt 


spin. The nearest classical analogue to the apin is the 
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“0 : The spin 41s 
al veetor quantity with the dimension of the ane 


ting rigid body. 


ular momentum, which can not be pictured as an ordinary 
Y momentum about a well defined axis of a rigid 


A wigid body is ¢efined classically as a sys~. 


% reagons! 


tom of mass points such that the distances between all 


¢ 


oy the 


pairs of points are constant through 
selfecolliston theory a part icle is a bunch of photons, 


Which are always moving within that partiele. The reat 


mass ig not a continuous mass, but a discontinucus cone 


position of mass points that always change their posi-- 


rhus in a striet sense 


tions witein that particle. 


there is no ricid bedy in the whele universe. 


momentum of a rigid bedy is a veec- 


tor quantity whose components may have any value. By 
the selfecollision theory no measurement will ever show 


ee between macnitu 
noi, where n, ia spin self 
collision number, which may be any integer ineluding 


cle spin vectors less than 


The classical rotatin 


3 epergy and angul. 


nentum of a riz 


id body are continuous processes. 


self-colliston theory all quantities and processes are 


ai secont inucie. 


an abrupt process. 


2% 


ng only the exter- 


PPears 


(250 ) 


spin does not exist. 
Y nomentum and the spin are not separately gauge invari~ 
The spin of a particle in the relativistic theory mst 


ant. 


mand spin is because it uses the 
L7>), (2eh23e), and (2031e¢) 
instead of the operators given by Eqs.(2=3h8a); (22a) to 
(2022); and (2029) to (2129¢). 

The quantum mechanical angular momentum operator is 
€ defined ag 


operators given by Eqs. (23 


ssumed to be Hermetian an 


Mes “| es 4% i, 


4 - ; de | 


= ni (sin » 2 42 - cot 8 cos v5 ) (2ah She ) 
SSCL ¢L) (20h Sha) 
72 P= xP | (20h55a) 


& 


© te te tens a peot osin dS.) — (ze S80) 
s4(L'. L es e " | (2—155a) 
Mo sx Pe -~¥ x | (20h 56a) 
zs ~- TH ( =x a ~ ¥ = ) | (201,560 ) 
= + th 2. (21,560) 
Sn ti : 
Low, ¢i 4, 


3h e?? ( ai 


u 


oe 
6} 


ates with all ite 


The quantum mech anical operator Rcom 


three componente. 
(2-459 ) 
| ee 
he motion, The operator M, 
iynamical variables that 


describe the particle, and hence it is a constant of the 


Thus the quantum mochanieal operators My, and 


” 
ire proper, and i and a are improper, and the quantum mee 
chanical deseription of operators iH, and , Mi m ée ineconaist ent. 


It waa atated tn See, 6.1 that the selfecollision the 


between clagsical, relativistic 


is eo bridge over existing zap 
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The self-collision theory must ke 


late all existing conflicts between classi-«- 


eal, relativistic and uk " tye ate 
ticularly epings. 


sueh it is relativistic 
relativistic enercy in the lin 
The selfecolliston 


fte is poduced to the @iaeste 
i9t relate the 


cal enercy. 
Classical a 
the quantum relativistie energy operator civen by Haq. (2-39). 
ib) into Eq. (249) we obtain 


theory m 
19) to 


ngular momentum operator riven by Eq. (2 


After substitution of 


the expression for ancular nomentum operator. 
MSeitn(rxV) (20,60 ) 
Ms en(exV). (FP xV) (2eh61a) 


set? [r?g? . 9 (pty (20610. 
i [eV = | ~ ) (2610) 


: a, “ae nein 6 gt 


From Eqs. (239), amd (20628) to (28620) the angular 


momentum selfecollision operator becomes 


w 


~ n° (sine Se( sis 


#) 
= 
oo" 
pe 
° 
ae 


Nea Vn(n41) (2463) 

lay selfecollision number, 

The self+collision Eq. (2«l,63a) 1s the same as the quan« 
shanfoel Eqe(20h53e), The selfecollision Eq. (2636) 

quantum mechanical 


where n is ang 


ig of the sane form as the corresponding 
ntwa number is only a special type of the 
self-collision de 

Eqe@. (20)38a) to (20)5b) apply to any 
and for total, external, internal, orbital, and sp: 


equation. The a 


winiber ( see Sec,.10—2¢ 


gelfecollision numbers 
the corresponding anal: ome a 
“Ae ( 2elsthG) wht? = constant, then 


* constant vector 
2020) Ys 5, then 


(2-h6hb) 


Every particle of constant rest mass has two constant angu 


(20)50), then every particle outside its volume appears 


si 
s@ in the ore 


particle of constant rest mass the only chan, 


The self-colliston numbers are the numbers that charace 


terize the state of a self*collision particle. 


“ince the internal enercy and internal ancular moment 
of a particle with the constant rest mass are the constants 


of the motions, and particle outside its volume appears as 


having only the external energy and external angular monen~ 


tum, then we are primarily interested in the external self- 


collision numbers. A particle may have the following 
ternal selfesollision mumbers! 
fadial n' ™ panerens eee 
Principal “5 on rn a 7 (29h65 a) 
Orbital mn, = Opl,2,e0++,(n,~1) 


etie orbital hn” Aye (nL) ys eegls Oe ‘soy tny: 
Spin n= an, » which must satisfy Bq. (2+313b 


Marnetie spin non 3 


the corresponding self-collision numbers may be expressed by 
using Eq. (2eh63e) as 


(20h66b ) 
(2eh66¢ ) 
(201,668 ) 
(2660 ) 


The pelations between the real-image selfcolliaton 


numbers are the following? 


(20674) 
(2eh67e) 


 (aah672) 
(2h678) 
67a) to (20672) must be sero or 
of 
at 


“he above result ag 


the selfecolliston 


‘reo with the statement 


theory that the transfer of energy m 
be always in the whole units of Light quanta or photonge 


If Mss, is either sero or an even integer, then particle 


has a eymmetric wave function. it, ie an 


A gelf-collision particle that satisfies Eqs. (2=%2a) 


to (203,24) becomes a quantum mechanical particle. In such 


a case the selfecollision numbers become the quantum members, 


and the self-collision selection rules become the quantum 


selection rules. 


set of the four of the self-collision numbers? n»n' yn, 


™ a te ted mn, b Bam’ 
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ne self-collision exclusion principle states that no 


two identical particles with the antleymmetric wave funce 


tions can exist in the sane state ( to have the same set of 
the four self-collision mrebers) in one composite particle, 


7 ‘Ly a } My, oy Thy Thm 5 m "py py opine | if the 
eel fecetiolon particle 1s a quantum perticle, then the selfe- 


eollsion exclusion principle beco 
For identieal particles with the syanetric w 


neg the Pauli's exclusion 


’ iple. 


tions the self-collsaion exclusion principle is not 


and the particles can | oceupy any state. 


The classical atomic theory assumes an electron 


elementary particle with: 
The electric charce e = (.8029 t 6.0002) = r072° 


ee 1s assumed as one of the most fundamental 


esue The cha: 


quantity in the nature and unbreakable. 


{ B00 SQ ire rT: i 


2 bara 


Sony 


the electron eyromacn 


i: 


m 9.273 x 2072 Sra 
Gauss 


An electron is not a rigid spherical body ( see 
Sees. 1h.13 and 1h.1h). 
A classical electron has no antiparticle, or 


nh, or hole, or positrons. 


2@ to the spin of an 


There ia no classical anelor 


electron, 


Two or more classical electrons in an an agcrcrecate 
by their sharply 


11 space, what is 


ef electron 


definable trajes 


@ can be alwaye distincuished 


rories in three 4imena’tor 


in contradiction with the quantum electron theory. 


aggregate of classical electrons can not produce 


any other classical elementary particle. 


ag an elementary particle, without entering to the problem 


of an ele*tron. 


of the origin 


sesumes an electron as an 


elementary particle with the following properties: 
The charge, rest mass, and rest-mass energy of a 


es as of a classt« 


quantum electron are of the same magnitud 


eal electron, 


electron has an antiparticle cal 


the quantum 


hole, The hole hag charge, rest mass and restenass energy 


of the same me wnituces as of a quantum electron, but of the 


opposite siems. The hole to the observer in electron space 


appears relative to the vacuum as the presence of a 


of positive charge, positive mass, and positive mass-energy 
that ia the positron. 
on has the dual properie; to be 


The quantum electr 
a particle, or to be a bunch of waves. 


4 to have the form 


électron is assune: 


saumed to be in the form of a drop of 


a liquid, with excentriclty, and with different material and 
masse centers. 


@ apace or ag a time packet to almost a material point, whi 


is incorvorated into the wave fileda of that electron, and 


guided by ite weve propagation‘ 61), 


The properties of a quantum electron are assumed 


dete: 


to be completely «ined by ite wave function (F,t) ® 


Te each electron wave function there is corresponding com- 
etion ¥ (Fr, t) e The quantua elec} 
agumed to be antisymmetric and to 


plex conjugate wave fun 


represent the intrinsic property of that particle, ‘The 


quantum electron obeys FermiDirac statistias, and it has 


odd parity, The electron wave function can be separated 


inte space and time components. 


gpin coordinates take on only 2 nt 1 values 


for a single particle, or an aggrecate of many particles, 


where n, is the spin quantum number, For an electron n,*}. 


Ly UWwoO 


coordinates take on on 


Consequqntly the electron spin 
VGLUGS.s 


The normalized eigenfumetions of Nee ma bo write 


ten as 
vy = (S)ecered 
vth) = (3) Six}s% 


and have eige 


Hh 3 they are both eigen 
The notation 4, % 1s the old quan- 


mvalues My = 7 4 
| functions of } , With the same 


Gum mechanies notations and 


2 lg a 
envalues M = n,, ( n, + 1s 


(4), (+) 48 the new quantun 


mechanics notation. 
Por a single electron we can write the abreviated 


quantum notations as 


an (21; 71a) 


(28286¢) to (2=286e), and Eqs.(2970e) to (2e71b), we ean 


write the follesing operational quantum rulest 


O14) = (a), ole) = tH), oe) = (a) (2h 72a) 
Ble) S (+), ,(-)5 ~ ite), © ia) a (=) (20h 720) 


the quantum energy density is defined as 

plz, t) Se & (Ft) & (Ft) (2-h73a) 
The quantum current density is defined as 

T(r,t) Ze ee & (Ft) ¥ (r,¢) 

goin matrix veetor given by Eq. (28286a). 

pogsible to 


oi 


Two of more quantum electrons are often h 


where of is a 


édistincuish by their trajectories, because they have finite 


geserip 


the spreading of wave packets. For example, the 


tion of two or more electrons in « single atom in 


wing wave packets of individual electron 1 


1etions may be overlaped., The 


Valid, because some wave fu 


electrons of different 


of energy uicsiisiideeitend abe 

Uj(1,2) = U1,2) + U(2,1) 

U,(1,2) = U(2,2) — U(2,2) 

"he coordinate probability densities are 

ves [v.a,2) f w2,2)]* = (24.750) 
A = [wer,2) | [ot2,2)]? 4 2 reluta,2) v¢2,2)"|(2-n750) 

where Re denotes the real part of the « 

ets. If the coordinates of the two electr 


kpression in bracke 


one do not over~ 


lap, then the last interference term dissappears. 
If interference term in Bq.(2:75>) is sero, then 

U(1,2) = wgll) vg(2) (2eh76a) 

U(2,1) « 2 Vg(2) v, v, (1) (2a1:76b) 


“unetion in matrix form is 


end the density mat a wave 
— f wyglt) wy) 
—_—* | een ned 

“2 ‘3 
If two of v's are the same, then U, = 0, This result is 


(2:77 ) 


e Pauli exclusion principle, Two electro ne 
follow the Pauli exclusion principles 

| There are 2* » k linearly Independent 
spin functions, With the help of Eq. 
the following four ort 


tee at 27" |(d4(-4)] 2 2° 
i (==) ene 

| e avtle. | 
ty = at 27? [(e-do(-4) | 0 
the firet three states are called triplets, and the last is 
a singlet. the o1d « 


jantum theory the triplets correspond 
glet to antiparallel 


nee i Le with 


The triplets states are ay 


reapect to i Interchar 
trona. ‘The sir 


spin coordinates of two elec~ 
particle with 


ge of 


elet behaves like a single 


metric eoin function. The old and the 


n — o with antisy 


new quantum 


of the system of two electrons, — 


“he analyste of the three electrons is similer to the 


analysia for two electrons, We gan consider three electrons 
es 1 + 2 electrons, with the followin 
The « eantisymnetrie U A combinations 
of energy eigenfur 
Ug 2 [D(2,23) + W232) + V3-2,2)1 
tasted  U(1,293) + 33,252) | 
OOTY probability densities ar> 
a: Fotaciass le fotense 2 + fot3,2,20)24 
+ [bc2,23)]*¢ foras3,2)]? + fo0s,2,2)]? 
+ interference term 
If interference term in fq. (: 
U(1,2,3) = vat) (2) vy (3) | 
and the ants function in matrix form is 
vyl2) = wyl2) 
U,My293) = | v(2) ygl2) 
v,(2) v(2) : 


% properties! 


yumetrie U. and 


ctiongs are 


(2-798) 


wenetric wave 


If two or more matrix vanishes. 
The result U,= 0 is known as the 


Three electrons follow the Pauli exeluston iiamgmastetin 


Pauli exelusion principle. 


tions, With the help of Eqs. (anh72) and (2:78) 
we can obtain the following eg? 
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Has.) 


New quantum states (i, \ 


52a) 


(20), 82b ) 
ta-h820) 


(ptt) 

37 [Cet=)4 (tot) + (t+ )| 
37" [(nna delete de(tend) 
672 [ (ate) (toe )o2 (ot4)| 
gn [(ende (ete da2t4—?] 

278 [ler~ olor] 
278 (ent old) 

The old quantum representatie n 
quantum representation for the first four states called 


quartets, given by Eqa.(20)32a) to (26)82d), For other 


agrees with the new 


states called doublets, the old quantum representation does 


not agree with the ne ui quantum representation. The quartets 


behave as a single parciele of n, +i. They have syrmet- 
ric epin functions for interchange of any pair of electy 
e@ fifth and sisth states are symmetric coublets with n> 7 
and with symmetric | x 
2and 3. The seventh and eis 
doublets with n, = 7 and they have antisymmetric spin fu 


3%, 
Bee ia 


tions to interchange of electron 


ont states are antisymetric 


hastened an electron ag an 


@lementary particle, without a satisfactory explanation of 


the origin of an electron. 
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wm mechanics has no self-consistent model 
Ld provide us with the satisfacto- 


ctron. 


of the structure of 


ry answer for any type of interactions, According to the 
ged particle may 


antum mechanics an electron, or any char 


have three major types of interactions! weak, strong, and 
electromagnetic, In differe 


ron behaves differently, ‘ut where is di- 


nt types of interactions a 


vetween two types of interactic 


mechanics says nothing. The quant 


models of electrons of which the most important 


particle, and concentrated mage 
model of an 


pro- 


Bach quantum 


electron ig valid only for a specific problem, and it 


vides us only with the partial answer, The lack of a self+ 
a ny 
quantum electron theories exist, The quantum electron equa- 


@ mathematical abstracts 


consistent model of an electron is a main reason that m 


tions are very complicated, and pur 
created to fit 


in the Dirac's electron 


some specifie experimental evidence, 
whieh is at the 
sad to be 


theory 


most popular, an electron is assu 


to the sea of infinite nv 


ber of electrona. 


always related 
But the quantu 
particle, 


m mechanics formulates an electron ag a ain 


ase 


sunea the existence of an 


hing why a particle can not exist with mo 


? aemedal se 2 as 0 a: 
So a is 
2 Cag as Mek, see 


ber of electrons, th 
varior 


any X,y,or g component of the spin of any particle is al~ 


Since any change in x,y, or 


ways in the whole spin units. 
2 component of the spin angular 
ich is always in the whole units of light 


momentum provides us transs 


otena, then the questions arriee! How 


unite of light quanta ? 


nergy transfer in the whole 


‘tron consist of a single quanta, or a single quanta 


omponents, or of three quanta, 


© gustions are unanswered 


mnown experimentally that »b 


onent of the spin angular momentum and the charge of a 


particle there is some correspondenc she quantum me~ 


ot provide us with the satisfactory expla+ 


nation why the relation exists only between the 2 compo~ 
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unianental difference between x,y, and 


momentum and the charge of a pare 


ponenta of the corre-. 


ie 


sponding 
ticle Is there any 


omentum and the charge of that pare 


mnonentum of a quantum 


% components of the spin angular 
@lectron ? If there are some fundamental differences bee 


spin, then how they are related to 


tween cc ponent s of the 


the charge ? These quastions are ur ap to date, 


In or 


theories assume that some particles are fernino}is 
(@3) 


and gome are bogson~+lsoferminos . 
in: 


omier to predict the sharge of a particle, the 


Heisenberg theory introduced the three matrices of Isotopic 


spin, which are the same as the Paull spin matrices given 
by Eqa.(2«286b) to (262860), and proposed an operator for 


(ls) 


@lestrical charce as 
is 0, 


yp (283 ) 
where o, is given by iq.(2-286e), However the Heisenberg 
wla de valid « 


fore mly for nucleon, where a, = + 1 for pro- 


2 


Son, and G2 = +1 for neutron. 


eness ruber 
(20h85a) 
(201850) 


find 


some pattern for 5 : numbers, about thiry mown 
elementary particles ( plus thelr corresponding antiparti« 


divided into ferminos and bosons. Perminos are 


eles) are 
divided further 
hyperons).« 
bar 


yonic mumber defined in connection with baryons 


mmbers are not always 


valid for leptons, The baryonic 


conserved in weak interactions, 
only in weak interactions. 


mibers associated only with “ strange particles" that 


are always conserved 


niy in pairs, ere conserved only in 


appear or Cisapear ¢ 


Since there is no dividing line be 


can not be predicted. 


and Nishijima empirical 


in order to f1t the Gell-«Man: 


ory is 
1 theory has no satisfactory 


oblenm in the quantum the 


The most unsolved pr 


the mass problem, “The quant 
aa of an 


the stucture of the ma 


angwer of the oricin 
electron. It asgumes that the positron has the same magni~- 
magnitude of the mags. 


tude of the mass as an eles 


sume that every elanentary 


harged particle has two centere!t material center and masa 


center??? 


5 these two centers is called exe 


The line joinin 


m theory does not provide the 


centricity line. The quant: 


of the mage excen= 


satisfactory answer concerning 


the geause 
tricity. 


* am electron is concentrated at the certain points 


enalytical re~ 
Thus the mage distribution of an electron hag two 


arte which require nonlinear representatio: 


quantum mechanics has no satisfactory explanation 


cause of the mage concentration et singular points ef an 


Glectron, and 1¢ does not specify the number and location 


ef such mags singularities within an electron. 


The quantum theory asstmes that all material — 
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ntized, that is to be broken into light 
mis a building block of 


ticles can be que 


rial particle can not 
terial particles ? 


wulléding block of all other m 
@ light quanta withe 


ut charge 


particle, ond in another case a neutral particle ? Why the 
rolume of a proton ( or a neutron) is not greater tha 
trom 7 On all above quastior 


9s and many 
more, the quantum mechanics does not provide the satisface 
tory answers, 

The difficulties of the present quantum veaisions 


number of unanswered questions cone 


are so great, and the 


} fundamental properties and structure of an elec« — 


tron ie so large, thet a new approach to the electron theory 


ia required, 
Lisl Origin of Self-Collision Electron | 


To create a self-collision ele 


the following experimental facts, or derived parta from the 


self-collision theory: 


‘yy the selfecollision theory and electron may cone 


siste of subparticles, or a 
still preserve ita identity as a single particle. 

It is well. kmown experimental fact that a light 
ne may suddenly shrink to an 


‘ront composed of phote 


to : 


d thus by 


centration of linear monen- 


2u259e) to produce high cor 
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nding point. 
interset with ite antiphotor 


never with another photon or antiphoton (see See.11.1). 


universe, by which the most stable structures are those 


which are built with the least mass-energy, 


Based on the above four statements, the whole problem 
consists of findin 


an electron, whieh is built with the least mass-ene: 


» the most stable dynamical structure of 
sentrated at various pointe, 


which the photons may be con 


and the photons interact only with the: 


that the whole system of photons 


used in ordinary devices! spherical ( or tire type), liquid 


redynanical type), and tetrahedron ( or pyramid 
type). The most stable @ynamieally and rit 
structure with reap ect to the MAS BONE EY 


ahedron structure. 


certain volume is a tet 


Assume a ric¢id nonequillateral tetrahedron structure 


with point masses, which may t 


of such a tetrahedron, 


nitudes located one at each corn 


the middle points 


The three median lines joining 


opposite edges meet in a point which bisects each 


TN» 


ABCD 4g mathenatu 


volume of a tetrahedron sally 


| ABS appears poaltive to the ob 


server at a point >, The volume is negative if the area of 


ACB s BAG @ GBA @ @ ABC (201,86) 
For a point P within tri: 
PAS » PBC » PCA = ARC 


nele the equation 


sien interchanges is even, then the 
ABCD: if odd, then 


(2870 ) 
(20h 87e) 
rust hold. 

Let A,B,C at the vertices of the trt 


angle ABC weighted 


: respectively with the masses MA» Tn ’ a > ard Let o' b . 
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the center of the mass, then the following preportions of 


. are satisfied : 


2?!  O. CAt On aot ABC = My t Mat Met M+ Mot n. 
Let 4,3,0,D be the vertices of the tetrahedron 


lng anid 


masses M,, WM,» 


weighted respectively with the — 


my OG the center of the mass, then the following pro- 


rtions of the maseevolume are satisfied: 


| ABCD = mtmsmiim : 

A 8G ¢ »D 
oily for masses of 
ren but for all ficwittenn of masses f(m,), f(m,), 
Pim), end f(m,,). 


) 


hotone-antiphotons concentrated and 
ery at the vertices Paw A AY 


Be respectively, analogue to Eq : PO} 
metry of a tetrahedron and the self+coll iston theory the 


median line between DA and BC edges is a boundary line be- 


tween the real and image space, and the total enercy of 
such a system at this line is sero. Since the center of 


on the intersection of median lines, 


mage of this sratem is 


then the net ene ey at the center of mags of this system is 


antiphoton pairs does not 


zero, This system of two photon 


(ace See.1h.2). 


violate the universal law of conservation 
This system appears as nonexisting outaide ites volume, 
Assume further that whenever two photon-antiphoton pairs 


speed infinitesimally lege than the speed of the Light, 


then by the self+collision theory two pairs of partrele}- 


The photons with the sero rost 


antiparticle are created. 
mage are the ultimate origin of all quantities in the und- 


verse including the charge and the apin. The charge and 


the apin of the photons can not be detected with the ordi- 
sarts that have 


_— instruments, which are bullt fror 
the rest mass which is greater than sero. 
According to Eq, (2=/:68b) the stable system of two 
cuaeaiee ele pairs in the tetrahe 
require the following mags relations? 
= Myt M4 Mat My = (2«189a) 
sistant to mass pelations, the correspond4i ayee an 


dron arrangement 


mi yerte m, ) of Mae \ ( wr ) 


5, iv @cde «( Eps Sat S, +6, ) 20 (21,59 ) 


ny olny, ) t Ny wl Nggl= Msp 2, ¢ Nes tty 20 (2l.89e ) 


THUS Moy Mo, Cas Sgs Maps and Me, wast | be of positive signs, 


ied 


Od May Mes Gre @n9 Ny, and ny, must be of negative sig 


Every photon creates a real particle with the necative 


charge, and positive rest mass and positive spin, and every 


entiphoton creates an image particle, or antiparticle, with 


The total charrce, pesteuase, and the spin at the center of | 


masa of this system le zero, and the wmiversal law of con~ 
servation is not violated. The selfcolliston theory does 


not require that the tetrahedron of the arstem be equilat- 


eral. The marnitudes of masses m a’ Moe Mog My need not 


necessarily be equals the same applies for charces e's, or 


7 ee | | : 
aeifecolliston ssin mumbers n, Se 


In order to compare a quantum perticle with a self-+ 


collision particle, we must assume that the corresponding 


tetrahedron ise equilateral. In such @ case 


The above equations nan in: euseetainn white Me 
(203h2a) and (203h3¢). 

For a tetrahedron 
paira, Eqs. (2=90a) to (281.9Ge) become 


| | | a (20h 91b) 
Bers = Ng, ee * Re, == Bao ae + (20h 91) 


We shall call this system proto-electron, what meana the 


ayatem of two electron-antilelectron 


material form of system of particles from which an effective 


electron and an effective antielectron ere 


| FigeS. This system may 


move, but the whole system appears ag tm 


“@ shall call the electrons and antielectrons of a 


sroto-electron as nominal electrons, or nominal antielec- 


trons. The selfecollision nominal electrons are analogue 


to the quantum electrons, but they are not the same, The 


% 


minngl electrons are created always from 
bunehes of two photons at two corners of a tetrahedron 


structure. The quantum clectrons are single particles 


related alwayea te the sea of t! 


gue to the quantum holes, or posi« 


@ particles. The nominal 


rons, but they are not the same, The nominal antielece 


trona are the antiparticles of the nominal electrens. They 


lectron, which is in - 


are originated alwaya from a prote-s 


the form of a tetrahedrony while the holes, or positrona, 


are always associated with the infinite sea of negative 


energy electrons ( see 3e6.10.9). 


Protoe EL Puy a + Yor 


if a m 3: zh yoemoved from a proto= 


eleetron avyatem 1 is created 


aga ahown on F4e.9. 
oto~electron system, then an effective antielectron is 


a pr 
created ag shown on Pig.10. 
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di on effective electron, and between a nom: 
i an effective antielectron, An effective electron cone 
minal electron and one pair of nominal 
oneantielectron, An effective antielectron constiats 
oninal elece 
croneantielectron. The nominal electren, or antieclectron, 

| charged masg with the spin located at 

the corner of an equilateral triangle. The effective e! 
tron, or antielectron, has the shape of an equilateral trie 
charze, | and spin located 
gle, which ine 
en ie called the center of the mass of the effective 
mot Lon 


gists of one n 


) nominal antielectren and one pair of n 


at the intersection of mecians of that trian 


tereocti 


of an effeceu 


@lectron, or antielectron. The external 
or antielectron, is eqlivalent to the motion 


enter of masa of that equilateral 


tive electron, 


triangular systems 


magnitudes of charge, restemass, restemassa energy, 


; momentum of an effective 
electron, or an effective antielectron, ave the same as of 
, nal antielectron. 


The center of masse and the material center of an 


The matertel centers 


or antielestren, are not the same, 
are at the corner of an equilateral triangle. The center 
of mass is at the medians of this equi 

particleeantiparticle pair. An effective electron-anti- 


sir constitutes a 


electron pair constitutes a particle«-antiparticle pair, 


and an effective antielectron, or an 


reer neal elLlectr ¢ re 


minal antielectron do not cone 


effective electron and a n 
atitute a particle+eantiparticle pair, because of the dife 
Ferent Location 

An effective electr 


a of their corresponding masse. 
on is the first and the lightest 


material particle built from the bunch of photons. It is 
the most stable material particle in the universe, It can 
ny of ite fundamental properties. 


» internal 


never decay or change 


An electron charge, rest mags, rest-mass energ] 


linear momentua, spin angular womentum, self-collision 


iy serve as natural 


radious, and self-collision time, m 
unite to all corresponding quantities of all other material 


practically the same magn 


tudes of the above quantities as an electron, but of oppo« 


site signs. Stictly speaking, there is always infinitest« 


mal eifference in the magnitudes of the above quantities 


ron ) must be infinitesimally above the cround state 
of the universe, that is it must be infinitesimally dis~ 


nominal antdelec~ 


placed fm 
tron from Pig.{0 must be infinitesimally 
state of the universe, that is it must be infinitesimally 
displaced from point ¢ to the 

that all macr 


uantities are the sane. 


, point D to the real space, A 


image space, We sf 


itucdes of all clectrons and 


We shall compare now the self-collsion effective elec- 


1 (see See.1h.12 


tron with the classical electro 
the quantum electron (see Sec,1.13). 
m Eqe. (2 3ha) to (263d) the classical total ine 


ty of an electron is the sume as the relativi~ 


ergy of an electron. 

(2=1,92a) 
= 0.5110 Mev oie 
(20,920) 
(2ml: 924) 


“12 CyC Lo 


see (201,93a) 


ee 8779 x 1¢ 


(201,93) 


we aaaie es Classical radius of an 
YY 2 ef 2.919 x 10723 | Or 


ea 
ag the classical radi 


rs 


whieh is ths g2e8 
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sphere of the radii 


wp to baiaed — of ar 


te “classical radius of an electron is of dubious gige 


totions of the atruce 


nificance, Its value depends on assu 


ure of an electron and the forces acting on that electron, 


It should not be interpreted ag a radius of a finite siz 


of an electron, but rather as an abreviated nota ton of 2. 


hedreon 


tron crossesection civ 
( 20h 68b ys where vr. , is the self=imact paraneter 
photoneantiphoton aioe or G& nomin 


pair, 


tranefer, ta) 
“too 2 on * 5% 2% My e” m1, 3° (2h,95a) 


| ~~ 2 a, o* electron-antielectron | { Zul 9 Sb) 


~f, 22,° - («m, o°) 


2tron-electron 


= 2m, e* antiele 


The electrostatic internal potential enercy 


on _— is 


nominal 1 ectron=antlelectr 


agit? . (a), wih) . a: 2 
wb oo 2 &, * @ oa = —. o (4 4 <.) 


. anti elect ron-electron 


posite directiona, 


om ne } ise Eng etic e OPEee 


universal constant, then Veo is sero. 


inal ee tron pair is a mull vece 


between a nom 


4ng magnetic enercy is sero. 


(20l,97a) 
(20), 97b) 
1966) the self-impact 


polfeimpact parameter ry, of a 


np act 


nominal electroneantlelectron pair is also the self+i 
parameter of a photon-antiphoton pair in a proto-epectron. 
it is one of the funds 

Prom Figs. 9 and 10, the self+ty 


mental constants of the universe. 


ipact parameter of an 
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effective electroneantielectron pair is the shortest dis- 

t if | 
tance between 0 and 0... » Without overlaping coordinates 
of electron and antielectron, which is 


r = 0c «» 0,801 x 107*7 em (2a 98e ) 


oce V3" 


But Fac is also a radiug of sin circumscribed circle 
around the equilateral triangle shown on Fig.9 and 10, In 
some respect ae is the radius of an effective electron, 
or an effective antielectron. 

Fron the uncertainty principle Eqe(2=259c) and the self+ 
collision energy transfer of an effective electroneantielec- 
tron pair, given by Eqs. (2=95a) to (2.954) 

top 2m ef Sh (20998) 

toace b-2 mi c“) =H ( 2«h.99b ) 
The eikfeetliiiden tine of an electron te gs or an antlelece 
tron Soee? are given as 

too et (24h, 99¢) 

= 3 = a (201.998) 
2m, @ - 
6.4352 x 10°" ge (20199e) 
The self=collision time t,, is the same for a nominal and 


ie 


for an effective electron. "es t20k900) agrees with Eq. 
(2=3)80), The selfecollision time is a natural constant 
unit of time. It is also the time interval within which an 
effective electron is created from a bunch of photons con- 
centrated at the corners of proto«electron shown on Fig.&. 


An effective electron is the lightest material particle 


universe with constant! charge, rest massa, restemass 


omentum, 


selfeimpact parameter, self-cross-section, and self ecollision 


» quantities may be used as the natural cone 


wnole physical 


mits, instead of derived units. The 


sed in terme of electron, or ni 


wuiite would give much better 


The use of the natural 


¢ of the natural lawe and the structure of the 


undaunted 


i,j = a,b,c, general force (2=501a) 
(2=502b) 


| (2e501¢) 
general linear monentum (205028) 
(2=503a) 


(208030) 


The uneertainty principle given by Eqs. (2«259a) ‘to 


) ean be wxpressed am electron or natural unite as 


saions for the angular momentum in electron or 


netutal unite 


Ais @x mw general angular momentum  (2#505a) 


~ ~~ 
= YG xe 
oc Oc 


IE = al electron, or anticlectron 
= n,{ n, + 1) general 

Mm, 5+ $ electron, or antielectron 

= ¢ 4 Ne lye2a3peees general — (2@508b) 

There are many advatages of expr 


or natural unite: 


terme of electron 
in the conventional expressions of force we have 


to take into consideration the nature of the force: coulomb, 


wmetic, nuclear, ete. In term of unit force we are not 


interested in the natuz 


» of forces between an elect ror 


272 


ntiparticle 


Lect ron pair, or between any particles 


expresaions are much simpler, 


expressions. The classical 


than the classical or quantum 
pietire ia preserved rererding relations between éifferent 
quantities expreased in natural unite. | 


siele 


antum convept, that the spin of a part 
ence of the relativity is not in accordance with 
500) to 


sequence of ree 


ig @ conseqy 


the reality. From Figs.6,9 and 10, and Eqs, (2- 
(2e508b) the epin ancu 
inal elect 
The proteeelectron is a stable structure, If one par 
oved Prom 


units are ballanced by the natural 


yr momentum is a con 


structures 


ron from protoe-e@electron 


moval of a nox 


| that structure, then the ree 


is in some way rem 


ining unballanced force 


Y momentum units, or spins. 


The quantum mechanics does work with the spin 


oe, mer tun components Meo My? Moe @x ct oes 


tangular coordinate system, 


ayvatem and the 


woace coordinate aystem are not the same, 


wequently the quantum relations given by Eqs. (2«51a) to 
(2ek51¢) do not produce matrix representation M that are 
compatible with definition for ar 


qe (20hh9). The spin of a particle must be expressed in the 


gular momentum civen by 


of an effective electron, or an effective antielectron, 


Bae. (2=50% 


electron is toward the real space, and the spin of a nomi- 


ances of the spin components are - ®,, * 4S» 90°, 
The apin components in natur : 


units are the sam 


onents, providing that the Pauli spin cone 
Piga.ll and 12 show the 


of all spin components, and thelr orienta- 


vector dlacram 


tion and relation to the Pauli spin componenta. 


The quantum mechanics has three teras for different 


forms of a quantum electron! electron, hole, and rositron. 


oy the selfeoolligion theory a nominal or eff etive electron 


or anticlectron has four different forms! eleetre 
electron, tnverted e ae and inverted anticlectron, 
mon Pigs. ll, 12, 13, and 1) respectively. | 

if we gubstitute letters ABCD by 1230, or 1'2'3'0, or 
uyzi, where 1 418 1,2,3, or 1, 2", 3 . then baryeent 
Bqee (2-.86a) to (2-.85b) do apply for the charg 


m on Migs.1l te Li, 


small spin tetrahedron, she 


The quantwua mechanical “strange particles" that appear 


or dlgappear only tn pairs ( and have strancenese rumber $3) 


are analogue to the self-collision particle«antiparticle 
pairs. The three self+collision sp 


anc nh 


Fig. 11 


cae 
; “> te* om. need.) 
\y rh 8 a” (e yg #89 oT or ) 


Wie sle 
aram of Effective Anticleetron 


oo 


& 


“a 
OP Kit 
aa 

td 


hee ad 
°,= (e gP%o of 


| Veetor Diagram of Inverted & 


‘fective Electron 


* _ 


pM e—i) 
A 


F(e" stg gh F—%) 


@ self-collisiton soin mumbex 


ia 


fa) 
and of an effective anticlectron is 


"sag 2 Rasiat ™ ea? zat as3e* ee 


os = Bein * Bgaz 7 “32 dia 


tive electron, and anticlectron are 


Faw = Nall "5 (2051 0b 


The self-collision theory makes difference 
/ particle end antiparticle, while in > 


operator for particle, or antiparticle. 


The 


itum mechanica there is onl 


main character! atics of the four forma of electrons 


Pom of electron elect, -  e : 
real 


6 
é 


= electron 


(2e512a) 
(2=512b) 
(265126) 
(20828) 


_& 
oe 
ie 


: antlelectron 


O+,= inverted antielectron imare 
| : Tray tis: Pigs.il t 0 Lh nied 
conclude the following: 


The positive direction 
nm nodes the necative is toward. The positive cirese@ 


either toward or from t 


of x and 


ag the sign 
¥y spin components. 


wponent of the spin can be towa 


ign of the charge at the spin node is 
the same ag the sign of the # spin component. 


If we rere letters x,7,2 in Pigasell to 1h by 


1 2 e? 3, “? or 1: 2? eat 3" a” then the sane rules that apply 


for a nomina 


opposite signs. 


espace the charce is always 


spin is positives for the image space the 


Ooserver spaces 


always positives; for the image space it is negative. 


» never 


The nn se and spin of a particle ar 


two of them are always of the same sign, 
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in the self-collision theory the ratio 3:2: is very im« 


tron theory, and in all other theories 


ure of the matter. For 


an electron we foun 
i nominal, or inverted nomin 


electron, has three apin componente x,y, he 


oordinate system at each spin r 


- and y spin components are 
the spin node, 


in the real 


observer space from 
oo server 


particle depe 


space they are toward the epi The masa of 4 


mds on x and y spin compon 
in the real electron space toward the spin 


The ¢ spin cor- 


| : tron space from the spin node, 
An effective, or inverted effective electron, or 


. has three spin 


antielect ron, MpOneNss Lee Gos 3,9 or Los 


a2 2? 3's which have the same properties as xsy,% spin compo-= 


nents. | 


or 


An effective, or inverted effective electror 


antiolectrea 


hy has three nowinal particles, of which two are 
particle-antiparticle pair. 
The property of the whole system 1s determined by the third 


particle. 


the same. The system has one 


Any form of an electron, or a particle, has three 
characteristic quantities! charge e, rest mags ma» and sealie 
colliaion spin number n Two quantities must have the same 


sign, and the thd: 


3" 
rd quantity wust be of the opposite sign. 


The selfcollision predic&ion of the spin, charge, anid 
any forms of electrona, 


mass of an agcrecate of any number and 


algebraic oper 


‘any other particles, do require only plain 


component is always in the opposite 


direetion of the corresponding x and y spin corponenta, with 
spin node, then we can neglect 

x and y spin components, To simplify further operation, we 

shall use the following symbols that are associated only with 


spect to the corresponding 


the g goin components: 


i = a effective electron e,(e” MoM, 3h) (208 


3 is Maes 
‘s «G2 effec, antieloctron e ,bO entigen ==} ) (2=513b) 


13a) 


Any 


, off, electron ©,(@ ym on ae ) (2=513¢) 


inv, eff, antielec, 8, afe™om 59g 35) ( 2—51 34) 


With the help of Eos. (2<509a8) to test se) we can write 
wile effees 


the abbrevi ated solt«eol lision notations for a ei 


tive electron in four forme, or states. 


bbe" mie wl #1  (2=52ha) 


» and hole, respec 


analogue to the quantum electron, positron 


tively. There logue to @7. 


is no quantum ar 


The two effective electrons can be considered as 1 +1 
BOG. (20Stha) to 


ing abbreviated selfs 


@ With the help of 


effective electron: 
can obtain the follow: 


collision values for two effective electrons! 


Symbol, Ay, “sly 
tH tH bebe 1 th 


fot 
si oH 
tf tf 
th iF 
tty 7h 
tty ty 
wo 
tet ote obedes 
t27 0272 bebe O° 


+H aoe ea tga)” ” 
Bek 42 (2a) 
2 ne +2 «2 { 2051 Sb ) 
ah wk (2=515¢) 
(265154) 
(2651 5¢) 
“2 40. (2=515f) 
Op +2 (20515) 
OL <2 (2~515h) 
0 . #2 0 (205154) 
o” 0” 0” (205159) 


{ oul FE 2 ) a 
(20h 78) 4 . 


between n = 0, and 0 


This is the main rea- 


gon that the quantum mechantes ean not prediet the mass of 


an aggregate of many particles. Eqs.(2=515e) and (2+515]) 


different states 


are analogue to Eq. (20l;784). 


present annihilation of two electrons in 


or negative polarized longitudinal photon-ar 
photon-antiphoton pairs respectively. 


The three effective eleatre 


eff 


collision values for tt 


sotive electr 


oe rahe che ae che noble robe nofusrobe ob 


1S « 


$43) we can obtain the following abbre: 


ree offective electrons. 


tiphoton pairs. 


ft and right polarized 


ag can be considered aa 1 - 2 
With the help of Eqs.(2«Siha) to 


tated seli.+ 


( PeSL6e ) 


(28816c) 


(25164) 
(2«Sl6e) 
(2-51.68) 
(2=5169) 
(2=516h) 
( 2e 5264) 
(285163) 
(285161) 
(265161) 
(2=516m) 
(2=516n) 
(285160) 
(2e516p) 


owing self~-collision equations are analogue to 
the quantum equations: Uqs, (2«516a), (2=Slée¢) —»{ 2«l52a) 3 
(205161), (2516p), (25168 )-m( 2082) 3 (20S16m), (26516n), 
(205L6g mem (201,520)3 (265160), (205168) yp (21824) 3 
Hebe)» Renae 


quantum analogue to the 
(295160), and (2-S16r). 
Pee © ice. it to 3 Lage ( Se 5}. 49 ) to (251 ry t) and the 


self-colliston the 


ory we may conclude the following: 


tal? cha 


“he self-collision effeetive electron 
marnitudes of the te 


tum electron have the same 


Oy 


rest mass, rest-mass energy, internal linear mo 
ar momentum, but they have the different distribue 


nd direation tities. 


aentum, and 


arin angul 


of the ROE Crus, 2 


pressed by the 


the spin of a quantum electron is ex 


Pauli spin matrix in reotengular coordinate system, while the 


epin of a gself«colliston effective electron ia expressed in 


a natural spin coordinate system. If the x,y,2 components 
‘iga.ll to 1h, 


nents of the natural spin of the 


of the Paull spin are oriented as shown on F 
then they become 
self-colliaion theory 


tron 
(2ek71b), The selfcellision the 


effective electron 


to (251d). Since the prediction of the mass of an agg: 


gate is based on four states, and not on: 


quantum mechanies is unable to predict the mass of an aggre« 


gate of many particles. 


The prediction of the charge and the spin of a 


e requires the solution of difficult 


A eystem of even number of particl 
and 2 yauetrical wave YTunetion 


sion principles 


edd mumber of particles has a half«~ 


A system of 
antdeymmetrical wave function, It behaves 


mi-Dirac statistics. It obeys the 


intezral spin, and 
according to the Per 


Peuli's exelusion principle. 


“ed 


complex particle, that is formed by fusion of 


mtary particles, each of the spin 3, is a boso 
md it is a ferminon if n is odd. 


Every eleme 


atary particle, or any other par~ 
tiele, or a system he 


sal atates of effective elestr 


of particles, or any tyr 
the various combinations of the four ? 
mse An offective electron 


Can be used ag a building bieck of all other material pare 


ticles in the nebure,. 
All fersin 


os are isoferminos with spinor wave 
nor types. All bo«# 


tensor wave functions, whose equae- 


‘unctions, whose equations are of the spi: 


song are tgobosone with 


: wollian type. 
If the total number of effective electrons 41s 


gate ig pesible, If this number ts odd and 


tions ere of the Max 


ation of the corresponding age: 


emihilation of the corresponding 


Por @ composite particle the total spin,charge, 
and rest masse, are never of the same sign, but two of these 
quentities m 
are alwaye of the oprosite sienna. 
has k unite of electrical chars 
ef the erin, and r 


ist be of the same sign 


@, then it must have k unite 


sverses but its masa may not be k electron 


tem of n effective electrons, the ef+ 


mage wnite. For a sya’ 
be & Ny En¢ Cpeetey £1 


@loetron mass unite if n is odd, and Sn, En € 2,000, % 0 


fective masa of the evystem may 


electron mass unite if n is even. 


in the qus is assumed to 


anitum mechanics an electron 


have antieymmetric wave function, without any classical pie} 


ture or explanation of the reason for this antisymetry. From 
ik it is self-evident is 
symmetrical particle with reapect to its ground state 


ny an effective electron 


and center of masse. 


“he gelf*collision elementary particle is a aystem 


ous states with different mate} 


of effective electrons in var: 


and mass centers. Since an effective electr 
imost-point mass particle, then within the radius of 


an elementary particle an extrenely high concentration of the 


masa can be obtained. 
etollision 


1996) 1s a constant of the nature. 


wae 


This time 


eiven by Ett 


is very important in the self-collision theory because it is: 


ctive 


palpy &@ nom pairs an affe 


slenentary 


Slestron pairs and a self-collision 


particleeantiparticle pair. 
A minieum 


lation of an electron-ant 


time required for creation or annihi« 


nor & ary 


ielectron pair, or an 61 


n air. 


vam tine interval thet can be ever mease 
A natural unit of time, All processes, reac@ 
be in the whole unites of this time, 


any process or any reaction ot particle. 


é€ events must 


tions, an 
and never in fractions of this time. 

A minionm time for selfcollisi 
ele in the universe. 

A minimum time of emission of (3 an @ rays 


on of any parti- 


rom radioactive elenents. 
In a composite particle of many electrons, the rest 

mass defficiency may eecur. ) , | 
fined as the differe 
rest mags of all effective electrons that conatitute a com 


nee between the sum of magnitu 


within the composite varticle according ‘ 
A&z(An) oe 
2 (Bama = [eld o 


This binding energy may be in three forms: 


in the form of lichter material particles with 


These particles travel back and 


wert time of decay, 


forth between subparticles of the corresponding composite 


mug ag some kind of material clue within 


the composite particle, 
Partially in photoneantiphoton pairs, and par- 


ticles, 


tially iz form of lighter material par 
Lie’ Gricin of Proton and Beutron. 


The classical ‘inde ited 


onsiders the proton and 


particles, each with a 


* positive unit of eledtron charce. 
g6- All classical parti 


+he mine proton ha 


sas gere cha! 


The clessical neutron 


Clea has no spin, parity and statisties. 


7ne Guentum mechanics considers the proton and neutron 


and in the éoma! 
R,® (1.5  0.1)x 107 em, nuclear 
R* (1.2 & O.1)x 107 om. electromagnet: 
RF 14S x 10°23 om, 


heorles? plate like, shell type, 
aor el, @tC. 


i, magne 


parity, and it obeys the fermi-Dira 


The main objections to the quantum theory 


quantum proton and neutron whic 
to all nuclesr situ 
dem there fs negligitie probability of finding of ong 


but they are always radil outside 


on proton , and neutron 


(26521b) 
pa particle, and Ay 7 


(2—1:686). For a quantwa proton 


(20522a) 
(2=522b) 


It was proven experimentally that a quantum proton 
netic moment of » 2,793 nuclear marr etron, 
the ma ment should be 


enetia mo 


u_. = 0 nuclear magnetron 


arged particles 7 


structural connection between particles that produce the same 
on of diffra 
% 4 emimentally 42 “nO vl int 


etion in the nature ? 


neutrons behave aa plate like or shell type particles in the 


light nucle, and as liquid ¢rop or concentrated type parti. 


ied ota Tne can the quantum protons 


cles in the heavy m 


thange their shape to fit the cerresponding nuclei, 


Doea the padius of a 


» the value of the cuan- 


We @44 mention only th 


quantun theory of proton and neutron » but ti 


ntum theory either has no answer er it has we- 
ory answers om all above questions. Sinee the pro} 
ons are very important building bloeksa of all 


to develop a new theory of the 


tons end neutr 


toms, then it was necessary 
and neutrons 

Liisa’ 
electron, are the building 


ticles, including a proton and a neutron 


on theory a photon, or an | affective 


blocks of all other material par. 


By the self~co 


We can treat a 


proton, or a neutron, either as a system of photons, or as a 


states of 


system of effective electrons. Analogue to four 
siven by Eqs. (2=512a) 


tae 
“tua 


an electron, 


oton, and an effective neutron may heve four 


states. 


Space of 


particle particle observer e m n 


x 


rs. 8 | 
real = poall “L+M, +2 (2523a) 
») 


imace imace ‘2 “Ki =e (20529 
el <M, +2 (205230) 


fl et, ob (205234) 


real 


a «oof 


SpAc 
Form of effective particle particle observer 6 at >. 


MM @ ( MH +m, ) | — (28525e) 
yh % A "3 aon (2—S26¢) 
= 145273 mt (20525¢) 

| Eqs. (2-Sa) and (2=5b), 


~ 0.78 Mev 
The theoretical Eqys.(1-91a) and (1-91b) require addit: 


misgeenercy terms civen by Eqs. (2-526b) and (285264). 


P+ 1.3 Mev <->» neerayv 


h—pPp + e- 4} ¥ + 6.78 “ev 
ame equations are found experimentally to be (77) 


new p +o” + F + 0.8 Mev 
. gs. (1-91a) and (2<91b), (28527a. 


breaking up of the electron rest massa unit m1, 


was ever accomplished, 


Ags 


vel 


p, > 918 fe, + ©, ' e6, Fa 1836 m, + @, 
a ty e, +0, 2 ry ae = — ” ®e + @ | (265284) 


1A 
te Lb poar ectively. 


a 


1@ selfe 


ue eleseioal ant nena proton p are equivalent to © 
stated 


collision invert 
shall use the word proton 4 


otherwise we 
effective protons 


A gelfecollision effective proton hae the charge, spin, 


rest mass, reat mase energy, linea tum, parity, and 


electron *oas” = 0,001 x 10 Bo given by Eq. (2it' fa). whi 


is @ constant in the nature, All effective electrons tha 
in the same 


constitute a proton are 
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a of an effective 


center of masa, which is the center of mas 
proton. All masses of effective electrons that constitute 


an effective proton are located at a cirele whose radius is 


suming that @ proton is a system. 


and antielcetrons located at this cirele, then 


sntielectron 


The result of Eq. (2«530c) is much closer to the experimental 
mcnetron, then the value 1 nue 


value of « 2,793 nuclear » 
The difference 


Leay 


» mage and the masg center of ar 
effective proton are not the same. 

If we | | 
Cra? then the corresponding 
remain as shown ont Pade. 11 as 2,3 = ; fe", 
+13 aa 2, 3 3= (e", @ ‘, 


en effective 


paire r 
as 2,3 = (et, o' “Yaa Pig 
1h as 2" 3's (6, eo”), 6 She four 
, expres Poe: as 


atates of 


| te 


ttron can be 
= 918 lect ©,,) + (ey © *) = 1836 mys (e”,e") @ (2=53la) 
= 918(e,4 - + (e” el :} a= * 1636 m,+(e* oD, (205316) 
-918le,+ e,) + (ese "5 = = 1536 my¢le",e +) (20531¢) 
918(e 4 @, .)4 (ete ), ~ 1836 m. _(o*,o7 ) 4 (2=531a) 


A self=colliston | caiaiieni nae Whe ‘emu 


effective 


| spin, rest mass, rest mans energy 
HAMy parity, and statistics the same 
An effective neutron is an effe 


antielectron 


ative 


of the charcea of the 


1 charge gero, the contribut Or} 
corresponding nominal electron-antielectron pair to its mag= 
netic moment can not be neglected. With the help of Eqae. 

a) to (28$22¢), (265314 
moran’ of an effective neutron ag 


{ 2eS2 ), ond Mg.ik, we can write the 


macnetie 


Pory 


(28532) 
magnet. (285320) 


that have the strong inflr 


effective neutron, that aprears as a neutral particle oute 


side ita volume 


m Hae. (265238a) to (2 notated, and Eqe.(2-S31a) te 
(205314@)} and Pigs.1l to 1h we have the follow 

mR nm, F 6, ~ (e",¢ x | (20533a) 

——— (2e533d) 

~ (0%) (20533e) 

| } (205334) 

~ (e",0"), | (283330) 

(205332) 

~ te” 9® ray, | | (20533¢) 


the same 


img relations! 


e 
a) 


= 


® @ 
> oe 


= 


PS 


.*** 


a 


#3 
@ 
bed 


o 

> 

i 
5 
>, 
“{ 


a 
oo. 
tee 


Eqas (265338) to (2=533h) are of 
1a (1-92). 


The self-collision 


form ae the quantun Eqs.(1-Jla) a 


The neutrino U, and antineutrine V, are very important 
nd the whole physical science 
and disintecration equations, 


particles in atomle physics a 


‘undenental lawg of the mass<-onercy, Linear 


momentum, parity and statisties would be 
Lated without then. Wwitneut neutrino 
all ¢classical 


conservation laws of: charc 


and antineutrine 
on the fundamental 


and quentum theories built 


ase mumber, Linear momentum, 


2.80— 


monentum, masa-enercy, statistics, parity, and 
1a. (2«10) to (2823) would be invalid, 


Sh ee ; 
it 


barie spin, eciven by & 


a to have: 


V, and antineutrine U, are assume 
+ © charge, 5 0 rest mass, 4 5 spin, magn 


oftl0"? nuclear magnetron 


statistics, and 90 time of decay. 


the electron end neutrino are assumed associated with the nue 
in the similar way as the photon is associated 


motic field, 


ciear field, 
with the electroma 


theory are the following: 


The neutrino ané antineutrinoe were not confirmed experl- 


mentally up to date. Their existence 1s assumed on the basis 


of the piysteal logical analysis of fusion Eq.(1-9la) and 
Aigintercration Eq.(1-91b). ‘In many other fusion and disinte- 
Eqa.(192a) to (1-97b), 


antineutrino were assumed, but not 


gration euqations, for example 


existence of neutrino and 


vert + i < ac Pie 4 er? is etel LY e 
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tructure of these particles, and 


tion between thelr structures and their properties, 
and an antineoutrine, with the 
»magnetie dipole 


perimentally is imown that from 


all materfal pare 


ticles only electron and proton have the infinite time of 


and the spin are 
different parti-+- 


decay, although their charge, rest mass, 


different. 


ould the nature have two 


in, end the sane infinite time of decay 7 
Why should the nature have two types of fundamen 


rest mass, % sp 


‘oreeg associated with thr 


tal forces! electromagnet £G 


Lear forces associated with the elestrons and 
neutrinos ? | | 
Now can the masseenercy equivalent of noutrino 
a a ~ 0.75 Meve, ive by E te (2 5268) be a fraction of an 
electron mass-energy unit m, os 0.52 10 Mev., when the mas: 


nm, is unbreakable ? 


Way in fusion , Mas teste) « an energy of a 
(1.622 Mev 12 required, and in disintegration, or inv 
sion, Bae SENDER an enercy 1.653 mo%= 0. 
required ? 


enoved unpaired nomina. 


aifferent atates! 


Sy the selfecollision theory the 
: vom Figesll to 1k may have four 
e { @ ym 99 ,* ; 4), @ H e” o* ott oy * a), or ( e- pMMgghg* *), 
Si tna These solfecollision particles are ana-« 
: : ? : ¥ rino and antiner: trine, put they 


x] nominal electrons or antlelectrons 


have the caren, Neen, and spin only when they are the part: 
atates of effective electrons. If these 


of any of the four 
from the corresponding stru 


renoval of each nominal elestren 
y antielect ron eiaherhe wea structures of effective 


~ 60,5110 Mev. respectively, 


chargé, sero post mass, a 


che energy required for the 


craal te & m,, o”= 


(o",e Vg (o”,e ‘he | (e*,e" )-, Shown on Pigs.2: 


rest masses therefore the neutron he 


yugh the net charge 


’ the effective neutrons 
According to Eq. (25324) the mag gnetie 
CF) pair — two 


magnetron, and « 2,018 x 107 ~3 nuclear mag« 


oneantLelect 


term appears ag due to the neutron. The 


“magnetic dipole of a quantum neutrino. 
a Sor ean en ts. oF. G. ris C 3... we. AG 


There are many thoorles of the spleen or the matter based 


t the acsur im protons are elementary 


carers that slectron 


curred | 


7% v0 sone a ses), and that the _— of the heavy nucle 


is not possible at the present universe. 
many theories were shattered by Merill's observation of spee~ 
tral lines of certain stars, from which it could be sian 5 


that the heavy clements are formed even at the present time 
ay the selfecollis'ton theory the proceas of creation and dee 


struction of the matter in the universe may occur at any time, 


The principal advantazes of the selfscolliaion theory 


matter are 


over the classical and the quantum theory of the 


the following? 


It exclains the oricin, and 1t provides the picture 


of electron, proton, and neutrine, which asrees completely 


with the mathematical and the cormon sense lLocies. 


it provides the spin, charce, and mase of an acgre= 


vate of many vartiecles. The prediction of the mass is the 


ereatest advanteze of the selfcolliston theory over the 


quantum theory, which can not predict the maga. 
it explains the relation of the spin, cherze, and 


the mase with pespest to their com 


oven inte fractions. 


spin, cherge, and the masse can not be br 


There three quantities are the part of the same entity, 
existence. | 

It predicts the existence of only three types of the 
a 


fundamental forces: the foreeg cue to the epin, charge ar 


the masa. All 


other forces are ferived forces from 


fundamental forces. Only the fundamental forees are invari- 


ant under the Lorentg transformation, and can be put in the 


The baste equations of the forces due to the 
Lvery 


ne of these three quantities «ust have ite 


covariant form. 


goin, charce, and the mass mist be of the same form. 


Teree due to on 


sounternarts in other two foreeés. 


It stmplifites the atructure of the matter, and it 


Lation of the fundamental 


introduces the mathematical forrs 


the sabeve 
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lawe of the conservattons In the nature tn the natural, or 


électron unite. Any * 


aterial particle can be treated as a 


evatem of photons, or as a system of electrons, or ag a 


combined syatem of photons and electrona. 


It provices the cround stone for profound analysis 


jlenents, isotopes, crystals, radivactivity, ete. dy 


mpuber using the data from Figs. 11 to Ih. 


CHAPTER III 
CLASSICAL VECTORIAL SELPeCOLLISION PLASMA 


The deseription of the classical vectorial self<collisiton 


Dlesma is bese@ upon the three Newton's Lawes, the fourevector 


ell's equations, and the polynary 


Minkews i foree, the “axw 


solfecol tiation th 


sory. To the end of this paper we shall 
present only the results, with the necessary intermediate 


steps and with the short explanations, whenever the applica« 


tion of the mathematical theory ig required to the polynary 


selfecollision princinles develored in Chap.Ii. Unless othere 


wise stated, the reference system 1s assumed figzed in the 


gpnee, All expressfons are in the Geussian units. 


Maxwell's equations of motion for the electromagnetic 
‘Tela are 


(3lea), 


(3«Lb) 
(%1e) 
(4030) 


etic field, B= 4tsplace- 


- — 
wheret ES electrie fleld, U = macr 


ment field, §& = magnettie induction field, J = conduction 


current density, P= charge density. 


402 
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ats 


inder the Lorent 


Maxwell's equations are invariant 1 


transformation. The above equations describe a continuous 


netic field. 8y the self-eclliston theory, from 


a 


ChapeII, all quantities and processes are di¢oontinucu 
Maxwell's equations are only approximately true. For the 


ay be assumed fairly accurate. 


practical purposes, they m 


The constitutive equations valid in any fram 
DehuPs £ 
Bes hou M t fH 


wheret P «= polarigation, M «© magnetization. Yor anisotropic 


media, in the Pixed frame | 
GB (3«43a) 
i (3=3b) 
tivity tensor (dyad), and ii = 


= 4ieleetric perm 


rmeability tenser (dyad). For Lsotropie media,in 


the fixed frame 

7 €E E (3~ha) 
pn i (3-:b) 
The classical mechanfes assumes that E, E, i, and p 


are independent ef the field strencth. This limite the use 


of the elassic 


cal equations for the plasma at some frequencies, 


Be ¥ xB) + 9, %, LF1& e2 (365 ) 


where! ¥, = velocity of the frame, o> electrical conductivity. 


30h, 


media, in the fixed frame 


Por anisotropic 
7: oe = “s (36a) 
£-2%.3 _ mY (3-6b) 
where t O © electrteal conductivity tensor (dyad), end t = 


ple media, in 


electrical resistivity tensor (dyad). For Lsotr 


the fixed Prame 
Jsok . (37a) 
Bom fi (37) 


sal 


neg that T, o t, and, 
Thia limite the use 


Tne ¢glasaical mechanics eae 


are independent ef the field strancth. 


of the clessical equations ‘or the plasma at some frequencies. 


Bavx A definition of A (368 ) 


Eqe. (3=1b) and (%«10) we can obtain 
| y eat | 
where! A = vector potential, > = scalar potential. 


EOS 


Using the Lorente's transform E 
can obtain 


” 


wit 
- =~ 
a 


ii) o?), (31 0bD 
x 5), (3-10¢) 
> xB) 072 $3=1008 
. v] — (3ekoe) 
“2 | (3«10f) 


¢ 

# 
= wat 

a 


j a : 
| o> oe ee BoB @& 
a Cae ae 
eae 
8 


i 
> 
' 
qt yt 
a 
G, #wE 


6 (e121 } 


The corresponéing | 


— 
wae 


Pa * ( k 
=P, aedgd 


Ae 
26 Lorenta's transform Base (2=216a) te (282156) we 


(32-12%) 


can obtain 
R= & B, 
“| 2 4) 


(402 3a) 
(31 3b) 


faa (32h ) 


aA = jd “l (3e15 ) 


ing Eq | 8) and (%9) into Eq.(3-11) we obtain 
Pre e}(- oye2ak A) +! LT ex¢vxd)} (3-268) 
or in components | | 


i 
6 
ghere q = X%»¥,z- Using the convective derivative By. (2-92) 


) 


eit 


in aa ciao we obtain 2. (ys & 
1g.a\-S\|°o °° 


ari (pe. Dl g e Ap (3-164) 


( 3260) 
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ong LE: generalized — | 
A ™ Qa Toree (3+16e) 


3a 
reneralized coordinates, and 


vc A (317 ) 
etic cotential function, 


t generalized electromac 


Eqa.(%16ée) and (3-17) apoly te 


any electromagnetic sys 


@ is 


tom in generalised coor’inatea. The electromarmnetic for 


7 | 3 wt 
not conservative in the usual sense, because Fu, ~ « V V(r), 


where V($) i9 position derendent potential function. By ex» 


macnetie foree in the form of a ceneral- 


pressing the electr 


ized foree ag showr Eg, (%=16e), the motion of the electro 


macnetic erstem becomes conservative. 


By the self-collision theory, the f 


the nature 


due to the mass, charge, and spin are the only 
forces that can be put in the covariant form, ‘These three 
forees must be expressed in the same mathematical form, and 


they mm to date, 


ist obey the same laws of conservation, Up 


we have no satisfactory relativistic theory of any other 


force, except for the mechanical and electromarnetie forces. 
Substituting Eqs.(28230) and (28232b) into Bq, (28229b) 
we obtain the fourevector Minkowalel force. 
A = EK . = P ei FP .v §= 1,2,23 
* ~ - * an d at c . — pl 
ad d < ( mv + ime 


me 


sd { P, +P) 


Sh, 


De eee ” 
where: F S Newton's force, v= velocity; P, and P, are the 
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end the time-like components of the momentum 


(26225) respectively; Te 


vector civen ty Fas.(2=22ha) and 


fq. (2e233a), ang 


fa the relativistie winetle energy civen b 
d 4s the relative velocity civen by Eq.(2-218b). 
~ — (3=19 ) 


te saifwecllision fourevestors are 
. <= , | : ¢.2 
Ke = K .¢ me * Se Po £ ; db. + . 
Po 4% .¥ (3200 ) 
n ot K° cd Pte gd, v, (3=20) 
senaiataiiien "Sen taat hs (21,9), toaet and (28270a) inte 
Eqe (36200); and Bas. (2-6hb), (26906), and (282700) into Bq. 


(3~20a) 


Hq (2 2eSla) and (2—81b), we obtain 
4 2 aT - ¥2 6% 218! 
+ z oe. “a <=. Ce K (3218) 


Cy 


i and using 
=. details. ft 


ot "Oy "2 K (321d) 


wo 


soiaiie oF a 


| oor 


eeeoenne 2 


Eq. (%16e) ean be transSormed ine 


to the Minkewst force on a charced particle, 


oC uy A) = aay VS 152,39 (3-22) 
ab “y v men dgey dy 3~22a) 


aL 35. ( wyyAvg) = Aya] (30220) 
K, e.[ oa. { aTa 
my. + @ oO ft, 4 7 
em.” [e\ ae § Uy AL ) & aa, 22¢ 
“~ < \s ‘. vee os (3-226) 
| Substituting Eq.(2-208b) into Be (3~22b),- and using Eqs. . 
(2«50b), (2083), (2085a), and (2@219a) we obtain 
Vue “ .. — (3238) 


Substituting 


§ Bq. (2-202a) into Eq. (3-220), and usir 
(2e6hb), (298) » (2089a), and (28219a) we obtets 


mo Se 


5 «© ¢@o8 6. A c @ | t2 ; jae Ss 
ity * %s oF Re oS Ne (30230) 


¥rom Eqe.(3-2la) and (3-23a), and Eqs. (321d. 
Wing selifecollision function 


Gonsequantly | 
oe om fe |  (3~28a) 
*. * sin ©, | (325d) 
Bas. (325) is the same ag & 30256) 2s the sane 


| Eqe(ee36b). For nonrelativistic selfecollision a 1. 


$l 
a 
3 
a 


The relation between the fourevector forces is 


KR Bt ve 


Eq. (3-26) represents the generalized equation of the motiony 


(326 j 


which is valid in any reference frame, for any state of the 


matter, for any type of the self-colliston, and in any type 


The self ccliisiton functtor 


of mechanieg.s, ig are the only data 
required for the description of any state of the matter. They 


ex of the matter 


press the magseangle relation between a state 


before and after self-collision., Since the mass, charge, and 


on node, then 


the spin are unseparatelly related to thelr com 


the self-colliston funetions, expreaced in terms of the masse 


ancle relations before and after self-collistona, express 


mtomatically all the charce-ancle, and the srineancle rela 


iapelI, See.6e2, 211 theortes of the physical 


tions. 


science are phenomenological, because some cata wust be fed 


inte theory. The selfecolliston functions reduce the numer} 


ous data required for description of any state of the matter, 


inder the 


The self+collision funetions are invariant 


any system 


orente's transformation. The linear somentun of 


st alwaye be conserved, while the enercy may 


of particles 


mentum vectors ple) 


Mhe external linear m 


not be conserved. 
ste) ste) nn on : td Sk: obdeacl Ves: etc, maaan ‘Wie 
Pa : - shown on Fige. 2 to 1. mat be qlways coplanar. The 
internal linear momentum vectors pit) | pit) 5 pit) 
ways coplanar, The tetal linear mor 
ele) (4) <(e) 
oF et 


must be ale 


Fle), Fit) 


dlis Siaewe I 


PU must be always coplanar, ilowever, the 


total 


ding external, internal, and 


planes of the corresne 
The selfecollision 


linear somentume may not be the same. 


functions show implicitly all these properties of the linear 


monentume and energies. ALL a. functions are of 


(3272) 
(3«27b) 
(3«26 ) 


and sd index of refraction for o = 6. In sbaence of mate 


! 
rial media n = 1. For Lsotropice media, for o = 0. 

ns Ep)? (3-298) 
For anisotronie media 
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tn order that the cauce transformation be invariant un 
der the Lorente's transformation, we need additional condi- 
‘tion. 


Ve Ry | « 9 Lorentz condition (3+30 ) 


Wwhatitut ang. “nanan 27a) and (3827b) into fq. (3820) we obtain 
2 7x 2 o( ve Ae 989) 20 (3032) 
i. re Gt | 


vector analysis that 


Vx(Vxk)= V( VA) eR (3-32 ) 


we obtain 


wae! | J (3033) 


(3~ 34) 
i, and using 


_— We obtain the électromacnetic wave equations. 


ven- Ep (3=35a) 
(3<35b) 
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me anisotropic media. Substituting Eq. (3-6a) inte 


Base (3-1e) and (3<3a) we obtain 


Ageu 


Eq ( Joe 36 r and using 


at 
with aolution 


en 
2 fe + hale = i) (337 ) 


pxpe (+ t el 


~* Fo, 


oa - 
~_ , ~~ *« 
t «= tm € ov! 

P hn - 
For Lleotropie media 


tion time scalar 


tis he € relaxs 


a | | 
An electrie distribution fo fs dissipated independently o! 
electromarnetic disturbances, If maSeansy Ty * 0, then , 
from Bq. (338), P, = 0 always. This justifies evtting f = 0 


Eqe.(3=35a) and (3«35b), and in the wave equations my Sec 


ft 
© 


| (3eh2e) 


is 
& 


(3=/)14) 
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- Let s rt3,0) : = i, or sia end g(r,t) = ug, or t , then B 
| 13035a) and (3635b) are of the form 
) nil : (32) 
where | nH tea Saved by Bae (3@29).fn the absence of material 
—_ 49 n #1, and Eq. (38:2) ia reduced to ; 


where ()* = ee vector defined as 


2.32 . a2 . g2 2 22 (Sel) 
oO a ay > 2 3 o* ate 


az 
5, or E, then Bqe.(3ila) to (3924) 


het f(r,t) = + hy b, | 
are of the “~~ 


a at "2 | a : 
» (3929), 6, 4e given by Eq 
vy -&-28 - or phase velocity (for o = 0) (3486) 


$-0 peo (3015) 


where . y is given by Ex 


w kl - bh ag Poison equation (3h:7) 

tet f' «4 4n the Green's theorem 

| (fr? on f'Ve fed v se (f Verte £IV'L)aN (3eh8) 
then the solution of the Polson equation is 


f- | == an | (£ Vi» L ve)« ¥ | (319) 


qe (3.9) express f at any point within volume A » ae the sum 
of three terns: potential of the currents, or charges, in 


the volume A, potential of the double layer at the surface V, 


and the potential of the surface currents, or charges. 
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modi ficationat 


tion ef ta. (317) we need the following 
ty t + & _ ian 
f(t) —»> flt- 5) + 
V(t) mw» 7 £(t~Z) - 2 


~ 2 = 


a 


(3504) 
(3+50e) 


£(¥ dye. => f(t ~ 


o«- @o8 9 te t » &) + “ 5 SES =) (3502) 
C_ re 


Substituting 


obtain the solution of Bae (Yoh2)s 
ace 


f«s { [v's ~ fs 


| eos © £ 
-[l% (34 


where t i= unit normal vector, n = 


(3851 ) 


« to t= 


: | | 
rami; n is given by Eq. 


and solution of Eq. (31.5) is 
f(r, t) = - (r,t) Exp * ( Su > z * P) { We SO } 
where? r = position vector, w « ancular frequency, K = pro- 


Substituting Eq. (3852) into &q. (38S) we 


constanta, 


_ (3653) 


* 
\s 
t+ 
, 
ilies 
a 
~~ 
© 
ct 
— 
hs 
— 


iwy _ | (3e5hb) 
At 41 6 (3«%he) 


where: d = attenuation factor, OF phase factor, |= coef- 


t 
& 


1 


ficient of extinction, 4 = index of refractions : 
From Eq.e(3«Sa) and the mathematical tablet 80 ) we obtain 


pee ntf[re ftp)n2] * - 


ad 
Fos coefficient of (3-55a) 
| extinction a 


gee a {ie We 


@ = ten i | phase ancle | (3=55¢) 


—+3\" index of (4-590) 
retraction 


4 


Por ee waves —— (3852) has the form 
wheret 1,5 unit vector along 3(3,t), i (2, ¢)* v 


) 
ape. + of Le P) Beep (wt ¢ 01, : (03,56 


abies’ 


enetie waves in | homegensous < 2Q- 


H . differ 


For the plane electrons 


ing media the any 


nD Litudes of Ry ar 


at » Riven by Bq, (3=55¢), 
B, = (y+ af) z= in” * f 2)% EL 
From Cag. 3 #56) and (3057) we hove 
mep.t oll, F Exp. A(wt + 6 tae ® (3-58a) 


ey 
(3-500) 


exe. i van” «1 i (#57) 


The characteristic {impedance 


1.x 1_E 
4 = Py ¢ 


(3=59a) 


Orcr ogonal 
(3=59b) 
where? Lins les in are triple unit vectors along $,E,2 respeoti- 


conducting isotropic media 1 Oo * OG, t,, F oO, @ = f= 


20) nF ial, eee os 0°, veds ks sav, 2 = &,, 
Por ee ande ~~ medfiat t,, = (ha)-2é O°}, given 
=(é §)° » given by Bq. (3-29) 5 ve 04] “1 


(3860 ) 


+4 tan” “1 cane 
2642(wt sper) etten™ | f 


- (3610) 
Be. ¢ i S20 | | ( 3=621¢) 


where subscripts tae — dm = imaginary. 


qi 


Since | s 3 al® =|3y |, = =k “ES ‘» and the contribution of exe 
ponential terms in average disappear, then the average value 
of § ts 

>, *9< BD 43 ¢ 33) (3=62a) 
= e(6a)7) a‘ (Be BY) otis Fo) (3~62b) 


= scat 3 
where superscript means complex 


Taking the divergence of Eq. (3460) we obtain 
Ve Sse (ha? [H.C Vx Be Bm (Vx HD) (34630) 


ating Eqe.(3~la) and (3-Lb) into Eq.(3-63a) we obtain 


Ve Sew o(tiny™? BeF = Se any "(Hell & Hei (3-630) 


The Poynting theorem &q.(3-63) 1s valid for any reference 
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any rerorence 


ting theorem &q.(3-63a) is valid for 


taf%b) ie eovarfiant only for the free space, For 
Bqs.(3-L0a) and (3-100), the 


Pree space, using 


smal ee - ie J ikea 


ne masa 
from divergence theorem 


{ (Ve 3 ) dA ror 
-2 sedi Ae (BB 4 6B) ) et BF an 


The selfe-colligion theory is basically a theory of par. 


ticles, and not a theory of a continuous system, or a system 
of statistical averages. In thia section we shall develop 


of svetem of plasma carticlea transformed into a 


of plaoma. 


continuous system 


‘ormation from a plagma system of W particles 


to a continuous system of plasma is accomplished by the 


oma system of particles into cells. Aasume 
the volumes of the cells are very emall. Then § ( a ) Sunc- 


tion is defined 
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aE )= { SA," rs rs in the game cell (3«67a) 


© | r # ¥, not in same cell (3676) 
where: A = volume, The properties of S(#,F, ) function are % 
( f(r,r, dA = = x f(r, ) >» average value (3«60a) 
Lim. SCRE) & SPR) = b(wmxy Sl yoy, S(ze24) (5-680) 
OAq 76 

The properties of Si rer, ) ) function are the following? 
To ee A - (3-698) 
sO 8 6F # By (3-69) 
( Sime, aA Fl (3869e) 
( £(F)d(F2, aA = fF) (3~694) 


‘The mase Pa? and the charge ?, density functions are 


#\ 


defined — | 
| lo 2 ec : = m(F)d(Fer, } | : (3~70a) 
Pe = cw 2 entree) | | (3~70b) 
ce =*, ) 2 0(B)S (B48; ) | (3«7La) 
= Bf A ee a (371d) 


@ 
holy 
| 


7 
& 
: 


The mass m, and the charge @, are defined 
My =LGayen* f mB) (Pi dan (3<72a) 


me raed (?, an | FEM IS (Fai Dan (3«72b) 


®, = =[P., a= j, EES, Ne (4e73a) 
7s 't are an "| im 08 )S (Fay )an (307%) 


The yelativistic momentum density, and the total momen 
tum are defined 


B= 4 0, Hy (3° Tha) 
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Faz beh men dsp, ahs df p san a 


oraponent ae the four~vector force dene 


(3-758) 


are defined | 
fom > Ff. (EB, » (3% 94) 2 Pow, » 2a® Be 3-760 


we. . Ce. 
on * 2 Fin”: 
hy ee 


Attention should be paid that the momentum cens4 ty from 
qe ($~7ua), and the force density from Eq.(3~75a), are not 
true densities, but they are the total mo 


=| £.. aN  (%~76b) 
A 


mentum, and the 


total force acting on a particle 1. They are made only in 


the form of densities by the use of ger neti } 
we @1¢€ use the relative velocity a for the esvyatem of parti« 


cles, instead of d°1 ror densities of a continuous system, 


given by 5q. (Fel, 3>). The total momentum, and the total force 


remain unchanged, because of the invariance of the volume 
under the Lorenta's transformation, civen by Eq.(315). For 


nonrelativistic aystem all d's are unity. 


Let tes ¢. (F), « or re. @) density functions, given by Eqa. 
(3=70b), 


servation of masa, or charce states 


and (%~7lb) respectively. The principle of con 
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jet rate of m( or e) ae 

~ |flowing into(+),or (3~77 } 
out (<) volume A (t) 
through surface area V 


m( or @) within 
volume A(t) 


ats of change ) 


| tion 
le of sonservs (378 ) 


x |, ah = -/ (PF) a¥ Prinecit 


\, ee — from éivergenee theorem (379 ) 


af + Ve (Py) = 
tf Vee + Ve - = Q Equation of continuity (3+86b) 
a | | 


From the defingtion of the convective derivative By, (2=92a) 


Equation of continuity (3+50a) 


art (We)P | (3<82) 
ing Bq.(3=51) into Ba.(3~71b) we obtain 


Equation of continuity 


Ihe ect3-Tha) | te (3873) are valid regardless of the type of the 


pliet forcea. 
and ines 
se V.(9%) = 0 Meaty Siew (3-83 } 
ve = © compressible flow (3-8) ) 


Let e«lP) = m(r), or e(r), then the 1. 


xi the type of the ep 


apressible flows are 


aat term of Eq. 


(3851) ¢an be expanded Inte 
VP = Vc(F)S(FF,) 5[ Te (F)] SRB.) + g(#)|Vo(F8, }(3~55 ) 
The eradient of o(PeF, ) function is 


5 (x= 
¥ ‘ t 
SFr, 1 ——— Stor Stacey) 7? 


§ a. ) t 1 26(z-n4) 2 Sten, j : 


The mass, ieiaan and apa: are, from Chap.IT, See .1. 1h, 


unseparately related with respect to thelr common node. Con«~ 


sequentiy the conservation of the mass, charge, and spin 


must be Of tha same mathematical form, The abrupt changes In 


jance with the inane 


the masa, charge, end spin are in accor 
collision theory. The presenesa of doublet funct ay 
Slyays) 35 (umn: ) » which are in this case the space rates 


oy 2 
of the corresponding impulse functions, indicates that even 


in “sontinuilty equations” the abrupt transfer of the mass, 
eh 


The transfer of the mags, charge, 


ire@, and spin occur. 
and spin "impulses", which are either photons, or electrons, 


is not instantancous In space and time, but within the natu « 


»(28h99e), and the natural space 
iq. (3882) indicates that the 


ral time unit civen by © 
unit given by es (204908). 


effects of the @oublet functions ere well ballanced overall 


within the plasma eavstem. 


Momentum denetty 


e force density is 


(305) 
the convective cerivative fa. (2«92a) 


ime component Pes and the 


somponent of the force density are 


definition — 


r = (9.003 aT definition (3«89b) 


(3~9la) 
(3«91b6 } 


(3«SLe) 
- P+ PF, (3=914) 


Prom Eas. (20260) » (2=26 1b) % (2. #261b), and (3=7ha), the 


* momentum density can be expressed 


(3+92a) 
(3«92b) 
(3=92¢) 
(3~924) 


and (2e6hb), we obtain the following relations: 


D 2P, + D, | (3«93a) 
Pp = ¢ cos 6, ids ro G12 D ( 39 3b) 
Py = G,, sin ©, dt = o.? p (3=93¢) 
by Eqa.(32ha),and (3+2ib), 
momentum densities satisfy the following 
Bqge(292h5a) to (202h5f)3 Eqa.(2-269a) to (2+273e)3 
Eqae((2=391la) to (258395d)3 and Eqa. (26a) to (21.25) 
p= ple), pit) 

= 5, + pit) 


whe 


where! es extemal, 15 interns 


— 4 > Be 
where ¢ " and G.@ ape civen 


he Linear 


equationst 


1, L= orbital, Eq 


major theories of the plasma (see Chap.I 


made the following 


conclusions? 


The mags, charce, ond spin are wiseparately re« 


lated to a coomen node. Two of these quantities mat be of 


the seme 


sien, but never three. Te an observer in the real 


space the mass appears always positive. Consequently, the 


forces due to the mass, charce, and spin are unseparately 


cund state of the ur 


related with respect to the iverge, 


in such a way that their totel sum with respect to the 


wiilverse is zere throuchout 


evetema of photons, or as the svatems of electr 


The fundamental forces due to the 


ONie 


mage, charge, an’ 
spin are the only forces that can be put in covariant form, 
All other foress are dertved Toree@, and can 
satiefactorily in the covariant form. 

ALL m 
ist be of the sar 


sathenett{eal expressions of the 


ferces mm 


@ form. — 
The impertance of the fundamental forees, outside 


1 under consideration, appears relae 


the volume 


of a systen 


tive. “o an observer outside a syetem of olectrons that 7 


constitute a particle, the particle may appear 
On the subatomic and 


or without charge, or without mass. 


acale, the forces cue to the epin appear ag the most 


molecular seale the electromagnetic forces 


iaportant, On t 


appear as the portant. Por the celestial bodies the 


rtant » 


forces due to the mage appear ag the most imp 


All fundamental forces are derived from 


scalar and 


vector potential functions acting simultaneously, 


ated in 


if a system of particles is properly form 


the terme of eny two of the three fundame 
Bqae(3~95a), and (3895p )»y the effect 


matically and implicitly incorporated 


mtal forces, ther 


of the third force 


on the syatem is autor 


inte such form! 


she spaceelike components of the fundaner 


Vector forces, due to the mags, charge, an’ spir 


the time component Sus and the spatial component f,, of the 


fere@ densities. 


es 


Ssorre spond ing 


J 


ea nd 3), (3«960) 
: < Af. vw) Ona 


subst tuting Eqe. (3=92 fa) to (392d) into & 


fe (3e89b) we 


obtain the correavonding expressions fer f 


32k. 
(HeV)D = WET = ToT (3~97a) 
(FoVnE = Ve (niky) (3=97) 
a( GeV) (-2n7) = Ve (inte) (3~97e) 
= (7) (nan?) = Ve (una *¥) (3-974) 
& (HT) (85%) = Te (89,, 99)  (3*97@) 


foree 


boty 
#) 


Tye or Ee Be ( 309 3a) 2% { QaoSjle b } P Aeftnition of the 
sing Eqe.(2-Gla) and 


density civen by fq.(%3«75a), and % 


(2031b), we can obtain 


1 
) 
> 
+ 
% 
a) 
' 
2 
pe 
Meee 


z 

z s@, sine, d, SPF so? F (3+98¢) 

ts Fey Flt) (3«99a) 
=F. 4 pit) (3+99b ) 


The general stress tonsor in the space coordinates can 
be ebteined from Bas. (3-97a) to (3-97e),. 
| definition (3~100a) 
(36100b ) 
(3+106e) 
{3~1004) 
7 (3-100e) 
it jing Eqs.(3-93b), and (3093¢) into Hq.(3-100a) we 


obtain the corresponding selfecollision stress tensor: 


T * 3, Fe C0478 G55 040g" nae (3-L0La) 


a 


(@!2 8)(@, 3) = "@g0h2 (3-L0Ub) 


tt 


= B, ¥ ‘eo 
where: C22, and @ 


: ha), and (%2hb) 
respectivelys ©, 1s given by Eq.(2=76a), and G@& by Ea. 


032 are given by Eqa. (° 
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(30102 ) 


The second order stress tensor (dyad) can be resolved 


into components. 
Te 2 be Tig (3-103 ) 


My lBl gy | | | | 
The streea tensor mist be symmoctr&cal in order to satisf: 


requirenentes of equilibrium. The stress tensor can be sepa~ 


rated into two parts: isetrople part called the pressure 


+  « F *”) | (3010); 
“ 
P 


_ oe F Dine ete pressure tensor (3+105a) 


—" ; tT. so ten ) average pressure (3«10Sb) 
2% 


Pe le ow general shear (3«105¢) 
a 


ee 
: 


1% 


the general shear tensor is the eum of the shear-stress ten- 


gor, plus any nerzal component of the strees due to the sece 


ond coefficient of viscosity. 
Substituting Fqs.(%-1Gla), and (3-1L0lb) into Bq. (3-10l) 
we obtain 


4] 


if 
»® $ 


maa" ot! 
| t 
‘ 


i > 
F N= Ma tq (3-106¢) 


p=dPf_ ¥ (3+107a) 
v, = G, P (3«107b ) 
. ¥, = 64° p (3<107¢) 
where: V, Vas Ve are the total self-collision velocities 


Baa. (28393a), (2<01la), and (280le) respectively. 


given by 


ta | | | a” mie #3 : os 
self*collision functions 0,°, and 6," are given by Eq 


2e2hb) respectively, with me So si ‘i 


gma is endeeaé 


mechanfesal stress of the pla 


to fq. (3-100e) 
2 Af VV 


All other equations from Sece,2 


Bq. (31a) with x D 
and Eq.(31b) with x B, adding both relations 


Asaume isotropic media, Malt tpiyt rg 


so obteined, 


fne Ea, { Fah) we obtain. 


G 


a spatial 


fter a Little ‘dealt we obtain the time ar 


CSompane neity. 


nts of the electromagnet ic force de 


oe 


(361104) 
(3+110¢) 


where! S “ye - ‘4s 5, 5* O for i 5 i . 
Poe Bqse ( 3<12 Ob } and ( Jeh 1 04), the eLlectr CPAACTIOCLTO 


mentum density in the field 43 
<a Ey (3-111 ) 


Pay > > Ge 
Te, 


‘he -P A 
| = (8a)~*( De 
na “a * (hajr2( Dy Bae By Hy) general sheer (3+112e) 


metic atress tensor(3-112a) 


rs i eM eLectrom 
EeB.H) é 43 . pressure (39122) 


All othér equations from 3e0.2.6 are the same, 


See.1.12 we stated if initially distribution of 
@lectrical charge density Vs = 0, then P.? © always. Assume 
isotropic media with f,= 6, Then substituting Eqs. (3=39b), 


and (3116), inte Eq. (3-53), the propagation vector in ho~ 


Eetayttivyi- i (30123 ) 
ting Eq.(3-113) into Eq. (3@92a), and this into EQe 


Gia becomes 


(308) we ) obtain - | _(3e12h ) 
: ie = TT z 


Te = ajtwlr- (Sy enks (3-125 ) 
Bigs (312 3 agrees with Eq.(3+100b). For isotropic homoge. 


media, for @,= 0, all corm 


neows conductine vonents of the 


atregs Sart 4207 are ofr the Sere magni tud Gs Veg an? sotrop ie 


Cel 
Soca 


media ra py & » and the components of the stress tensor may 


not be the same, 


ties are derined 
Wo aditsd?.¢ (31168) 
Sad, ?,. %, (3=116b ) 


—_— por at - ~ 


¢*s “se 
From the dePinition of the convective operator Eq, (2«92a) 


we have | | | | : 
ees a ° be + (9.9) ¢ (3=117a) 


= a (To + 1) (3«117b) 
(3864) inte Eq.(%lLi6a) we 


Substituting Ea. ( 
obtain 


7. + VT. F (3=118b) 


= Pee v + r v (301128¢) 


at 


( 3«200¢ ) 
3e92a) to (3892d), and is 


where t Pp are given hb 
given by Eqs,.(3-100a) to (3<100e), 


' — _ & | \ we = ’ a W 
Ma * vets tse! 


(%+201a 


Similarly, from | ec a te (392 201Lb) we obtain 
i (3#201b) 


| 2] 
Te - c . = oy os ~ “e 


where? o. is given by 
&, is given by me, (aut). C12 aw end 


a) and (3«2)b) respectively, 


Eq « r 2=76a ) with ond ” Pa and 


rom Eqe.(2=398a), and (201,008), the energy relations 


é } 


sf + 7, 


Consequently 
Tis 1 fe), Tr (4) 


\l@ TT a* TT 
Hi * OST. 
Tge® GQ g Tey* Se IT, 


need the following 


(3207), (3+L070)4 eV, 4¥y» with VyVaeVe Soom E 


( Geli Ola } + { 2ehtOLe } Py 


mbatitutions: Pp e ParPec from 


(3=202a) 
(3«202b) 


(3~203a) 
(3420 3b) 


(3620 b ) 
To obtain the kinetic power density of the plasma, we 


Eqa.(3-107a), 
yas (20393a), 


om 
& i 


(2elife), with laew a, lee c, 6 — So “1 * ” “Be 


From the Poynting — 


(3=207¢) 
(3=2078) 
energy 


Sie is 
di 


ce 


(3.9) a Lied , oie (32200) 


gee 
a, é 
orb, 


EXH)y" —-(3e220b) 


~ = VeG2-y lk: (32104) 


Prom Ba Be ( 3~219a) to_ (agua) ) sk nl ine vector got ,; 


al 
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Amelocue to &gq,.(3+-9), the self-collision electric 
ne are 


+4 = Vos ¥,* 15 ~ Vo 
Jo = Pes ¥,* Le Fac Ye 
ing & te (2083) into ete ( Ju! Piha): and Sa, (28h 
Eq. (3-21hb), with lees a, leew co, we obtain 


Taking the dot puédaate of Eqe(3+213a) with Eq. (3+215a); 


* rd th . 3-256) we obtain 
_ " - ami “i | om 4 (1 aM (3=216a) 


(32160 ) 
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where — and ¢,'© are given by Eqs.(3~2a) and (3~2hb) 


reopectively. All equations from 


There are two maior groups of theories of electrons? 
continium theories, and point charce theories. In eontiniwa 
red distributed 


theories the cherce of an electron is assur: 


through a volume occupied by an electron. The continium 


theories must introduce the special ferces to keep the Coue 


m would repeal one another, and 
low out by itself, what would be in con- 
with the reality. We shall present the characte» 


traciction 
rieties of the 


used ag the base for many scientific papers and research 


moat importent continium theories, which ; 


programa. 


Abraham! g — Assume: 
- fiqs(3~112). The tote monen- 
the 


tum of an : sheetren or ‘i reat Mass Nogip¢s Moving with 
velocity ¥, in its om Coulomb field is 

(2° 32) 8 an seme | (3«217) 
mentum of an uncharced particle is . 


Preutral™ % My 9 (3218) 
where m, is the rest masa of a particle. The total momen- 


tum of an electron ia 
Poedmvt dime Fed (34219) 
on tise) f= ~ rostemass (3-220) 
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nt2L's transforma 


(3=219) is not invariant under the Lor 


ng The Lorents's transform Eqa.(2=216a) to (2«"16b) 


Hae { Fe 19 ) becomes 
(38222) 


(3e222) 


Poineare's theory (84) introcuces the nonelectroma 
cohesive forces, in the form of some neative pressure, to 


omb propulsion within electron. 


compensate the Coul 


a2 _ 


ag (3-22h) 
Eq. (3~223) fe i Pa under the Lorventa's transformations 


Einstein's theory (83) asgumes that the only cohesive 


eohesive enerr 


Porees of an electron are the gravitational forces, and that 


the spatial energy of an electron is three-quarters of 


anc one«quarter gravitational. 
; me or - od e tt. 20 (od? m,0° = of m.0* (30225) 
ates, Tak o* (3<2260 ) 


The main objections to the continium theories of an 


Tey 


electron ( in addition to objections made in Chap.II, Seas. 
lk.12, and 11.13) are the following? 


I4ea of an electron as a pure electromacn 


etie pare 


ticle had failed, 
The continium theor 
tromagnetic field inside electron. 


Sel 


ontinuous elece 
But the fleld strength 


33h 


nuast by definition of the field strength be determined by a 


lest elementary 


pare 
its 


test particle. 4n electron as the ama: 
ticle can not be used as its own test particle, within 


volume. 


The simele structure of the most elementary char:ed 


particle, an electron, | 


unsatisfactory eanalyel a. 


The Lerventae«Dirac point charge 


single nee in tensor torm!S) 


mere FY ySrpW ypu (3227) 
2 mere te Fe 1 (3227) 
where I'@ 49 the PA four-vector of radiation. 


re . 22S ( iy (38225) 
°° 


“qe (38227) 1s considered in some way ag a quantum equation 


in the clagsical form. It is the ¢1 
Classical point cha: 
| The main objection 
theory ( in ade 
1h.12, and 1).13) are the following: 

It is impossible to solve 


Indstone for many 
“7@ theories. 


ition to objections made in Chap Il, Sees. 


iqe(3-227) exactly even 
for the uniformly accelerated electron. The solution re- 


quire 


some cuteoff velues which can not be determined even 


an pF iz Cipla. 
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inglese. The only physically meanin. 


=ful solution for a sin- 
gle electron violate the casuality principle, because an 


acceleration occur préor to applied foreea. 


ane Velocity of an electron inereases to the velo« 
light, by itself, without recard to the applied 
forees, or even without forces. 


The self-energy of an electron is divergent. 


the eleetromacr 


etic mags of an electror 


An electron of the rest mass m, moving with velo- 
city ¥, im ita Coulomb field, hast the selfemomentum, the 


and the self-energy, which are only parts of the 


self-force, 


total momentum, the total foree, and the total energy re- © 
spect ively. 


A continfum electron would blow out, and a point 


charze electron would diverge in the mass,1f were not sor 


other forces to prevent it. 


All electron theories surest 


“alations are not in 


and reality. 
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The self-collision theory, a6 a covering theory, must 


on theories, 


explain all diffleulties of the classical electr 
in a self~consi stent way. Prom Fags. 11 to 1), an effective 


@leetron hag a natural unit of the mass, charce, and the 


1 ia basically a three-points 


spin, but an effective electro: 


from a protoe 


particle. An effective electron is created 


1 on Pic.8, which is basically a four-pointe 


electron, show! 


minal electrone 
pinta rarticle. 


particle, Every effective electron hag a no 


‘ren pair, which is basically a twoen 


on as a natural wumit, 


assume an effective electr 


ctron, or antieleectron 


then each nominal soint ele APPOAPE, 


of an effective electron, ag ond- 


to outside of the volume 


third of a natural unit. A nominel elect ron-antielectron 


aa of a natural unit. A proto-elece 


palr appears as twoethir 
ars ag fourethirds of a netut 
* the point-particles in the thirds of the na- 
explains the yeaecn why the factors yt ihe and 
in Eqae(3~217) to (322) inane 


The negative mass fr loraham's theory, and the nega« 


tive pressure from the FPoincare's theory are the only mathe-~ 


matical forrelis 


m, for the removed nonin. al electron, or anth 


‘rom a proto-electron., The factor & from the 


Be (3«225) indicates the © 


ourevector radtation 


aaa ee tron ane within an effective electron. 
factora 1 7 $ ’ ge ane are the structural constants of an 


effect a 2 ect ron, ond they are not the consequence of the 
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relativity, 


ctron as a natural unit, then 3 


each nominal electron, or antielectron, appears aS One uae 


ter of a natural unit, a nominal electron-antielectron pair 


appears as twoequarters, and an effective electron appears 


unit. The relative appear~ 


eequarters of a natural 


ance of the polnteparticles in the quax 


fers of the natural 


units, explain the reason, why the factors 2, f » and - are 
ineluéed in the Einstein's Eqs.(3«225) to (3-226b), The neg- 


ative oneequarte: 
(3=226b) is due to the re 
| prote-electron structure, The factors 


moval of one nominal electron, or 


t, 3, and = are the structural con 
tO 


etanta of an effective 


equence of the relativity. 


on is a 


by the selfecollision theory an effective electr 
pure electromagnetic particle, with the rest mas M,» charge 


vitetional foree ia due to the removal, or absenee, of a 


®, and 


rom a proto-electron 


nominal electron, or antielectron, f 
12g 


structure, and it is not due to the presence of the m 
within an effective slectron. The point from a proto-elsc- 


rom which the nominal electron, or anti- 


| ia vemoved, is acting me kind of a vac wun 
point. Since all nominal electrons, or antielectrons, have 


the md ing quantities, 


ame 2 pis ai§tad eg ofr ali the Corre am 


then the gravitational presaure due ¢ 


within different prote-electron structure 


nt must be a cone 


in another words the gravitational consta 
stent of the nature. The gravitational foree ig related to 


structure, to which the 


the same ne 


f@ of the protowelectron 


mass, charge, and the spin of an absent particle were rela- 


Thus all gravitational conservation 
matical form 


ted before its removal. 


| ag the correspond- 


laws most be of the same math: 


ng expressions for the mass, charge, and spin, 


tational foree muct be derived from a se ¢ a vector 


metion (pressure), acting sirmiteneously at a 


potential fr 


ade of a prote- structure from which one particle 


in a Cco~«- 


al force can be put 


Such a gravitation 


variant form, and it can satisfy all requirements of the 


special theory of relativity. The gravitational force de- 


from a sealar potential funetion can never satisfy 


theory of relatifity completely. The 


gravitational forces are acting only on the nodes of the 


proto-electron structures, from which the forces of the manga, 


al force 


nt. Thus a gravitation 


charge, and the spin are abse 


ent foree, but depends on the absenee of 


undamental forces, although for a neutral 


the other three f 
jent force. In Chap.Ii, 


partiele it appears as an. indepen 
Secelelh, ond 1h.15 we have proved that thore 1s no neutral 


} whole universe, All material particles are 


the systems of electrons, altho 


a, as particles without charce, or with 


outeide thelr volun 


out eapin, or without mass. 
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